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Wo r l d w i de  co n t ro ve r s y  ex i s t s  o v e r  t h e  T 1 -2  (<  5 cm  b r e as t  l u mp s )  
b r ea s t  c an ce r  g r o up  wi th  1  –  3  ax i l l a ry  n od es  t h a t  i s  p o s i t i v e  fo r  
ca n c e r  sp r ead ,  a f t e r  a  t o t a l  m a s t e c t o my a n d  ax i l l a r y  n o d a l  
c l e a r an ce .  Th e  ro l e  o f  a d j uv an t  c he mo  and /o r  h or m o n a l  t r ea t me nt  i s  
w e l l  es t ab l i sh ed  b u t  t he  q u es t i o n  i s  wh e th e r  po s t - ma s t e c to m y 




T h e  R ad i a t i o n  O nco lo g y D ep a r t me nt  a t  Gr oo t e  Sc hu ur  Ho sp i t a l  
d o es  n o t  r ou t in e l y  i r r ad i a t e  t h i s  sp e c i f i c  gr o u p  o f  p a t i e n t s ,  un l e s s  
t h e y m ee t  t h e  c r i t e r i a  s e t  o u t  in  o ur  p ro to co l  t h a t  p u t s  t hem  a t  h i gh  
r i sk  o f  r e l ap se .   
 
T h i s  s t u d y w i l l  sh ow  th e  ou t co m e  o f  a  s a mp l e  o f  o u r  p a t i e n t s  an d  
w h en  co mp a r ed  t o  i n t e r n a t i on a l  s t u d i e s ,  w h e th e r  t h e r e  n ee d s  t o  b e  a  
ch an ge  i n  o u r  cu r ren t  p ro to co l .   
In  ad d i t i o n  I  w i l l  co mp ar e  tw o  su b gr o u p s  o f  p a t i en t s ;  t h e  n o d e  





T h e  l an d ma r k  t r i a l  i s  t h e  D an i sh  82 b  t r i a l  t ha t  sh o we d  th a t  t h e  
ad d i t i o n  o f  po s to p e r a t i v e  i r r ad i a t i o n  t o  m as t ec to m y a n d  ad ju v an t  
ch em ot h e rap y r ed u ce s  l o c o r e gi on a l  r ec u r r en c es  an d  p ro lo n gs  
su rv iv a l  i n  h i gh - r i sk  p re me no p au sa l  wo me n  w i th  b r e as t  
ca n c e r .
( 2 )
T h e y s h ow ed  a  9 % i m p ro v eme n t  i n  a l l  s u b gr o up s  o f  
p a t i en t s ,  bu t  i n ad eq u at e  su rge r y  w as  d o ne  i n  15  –  1 8 % 
T h e  co n t r ov e r s y s t i l l  r em ai ns ;  wh at  t o  d o  w i th  t he  1 - 3  n o de  po s i t i v e  
gr o u p ?   
T h e  Da n i s h  sh ow e d  th e  p a t t e r ns  o f  f a i l u r e  a s  we l l .  T h e  m a jo r i t y  
f a i l ed  l o ca l l y i n  t h e  c h es t  wa l l  ( 50 %)  & 3 9 % f a i l ed  i n  t he  ax i l l a .  
Wh y i s  t h i s  co n t rov e r s i a l ?   
T h e re  i s  c on f l i c t i ng  e v i d e nc e  an d  n o t  co ns ens us  i f  po s t  m as t ec to m y 
r ad i o t h er a p y ( PM R T )  s ho u l d  b e  g i v en  i n  T1 - 2 ,  N 1  b re as t  ca n c e r  
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O v er gaa r d  e t  a l  r e v i s i t e d  t h e  co n t r ov e r s i a l  t o p i c  i n  2 0 0 7  an d  d i d  a  
su b gr o u p  an a l ys i s  o f  t he  o r i g i n a l  D an i sh  t r i a l  o f  1 99 7  ( DBC G  8 2  
b & c)  t o  e v a lu a t e  t he  l o co - r e gi o n a l  r ecu r r enc e  r a t e  an d  su r v iv a l  i n  
r e l a t i o n  t o  n u m b er  o f  p os i t i v e  no de s . ( 3 )  
I t  wa s  fo u n d  th a t  t h e  b e n e f i t  o f  PM RT  i s  e qu a l l y p r o no u n ce d  in  
p a t i en t s  w i th  1  –  3  p os i t i v e  no d es  a s  i n  pa t i en t s  w i th  4  o r  mo r e  
n o d es .  R T r ed u ced  t h e  15 - yea r  l o co - r eg i o n a l  f a i l u r e  r a t e  f r o m 27 %  
t o  4 % (p  <  0 . 0 0 1 )  i n  pa t i en t s  w i th  1 –3  p os i t i v e  n od e s .  S imi l a r l y ,  
t h e  15 - ye a r  s u r v i v a l  b e n ef i t  a f t e r  RT  w a s  s i gn i f i can t l y  i mp r o ved  in  
p a t i en t s  w i th  1 –3  po s i t i v e  n od es  (5 7 % vs .  48 % ,  p  =  0 .0 3)   
 
C os a r  e t  a l  a l s o  l o o ke d  in t o  t h e  q u es t i o n  w h e th e r  t h e r e  i s  a  ro l e  fo r  
r ad i a t i o n  t h e r ap y f o r  p o s t  m as t ec to m y p a t i en t s  w i t h  T1 - 2  a nd  1 - 3  
n o d es  po s i t i v e  ( i . e .  N 1 ) .
( 4 )
 I t  was  a  r e t r o sp e c t iv e  r ev i e w o f  66  
p a t i en t s  w ho  re ce iv ed  Pos t  mas t ec to my R a d io th e r ap y ( PMR T )  a nd  
2 4  p a t i e n t s  wh o  d id  no t  r ec e iv e  PM RT .  T h ey fo u nd  t h a t  
r ad i o t h er a p y i m p r ov ed  th e  l o c o - r eg i o na l  r e l ap se  r a t e  ( 3 % f o r  RT  
v s .  1 7 % f o r  n o -RT ,  p  =  0 .0 3 8 ) ,  t h e  d i s t a n t  m e t a s t a s i s  r a t e  ( 1 2 % v s .  
4 2 %,  p  =  0 . 00 4 )  as  we l l  as  t h e  5  ye a r  d i s ease  f r ee  s u r v iv a l  r a t e  
( 8 2 . 4 % vs .  52 .4 %,  p  =  0 . 0 3 4 ) ,  b u t  t h e  5  ye a r  o ve r a l l  su r v i v a l  ( OS)  
w as  s t a t i s t i ca l l y i ns i gn i f i c an t  (9 0 ,  2 % vs .  61 ,  9 %,  p  =  0 .0 8 7) .  In  a  
mu l t i v a r i a t e  an a l ys i s  d i s t an t  m et a s t a s i s  an d  l ym p h a t i c  i n v as i on  
w er e  i n d ep en d en t  po o r  p ro gn o s t i c  f ac to r s  f o r  O S. Th e y c o n c lu d ed  
t h a t  P MR T f o r  T1 -2 ,  N 1 -3  p os i t i v e  b re as t  can c e r  p a t i en t s  h a s  t o  b e  
r ec o ns i d e re d  a cc ord in g  t o  t h e  p r o gn o s t i c  f ac to r s  an d  t h e  d ec i s i o n  
h a s  t o  b e  m ad e  in d iv id u a l l y w i th  t h e  co ns id e ra t i on  o f  l o ng- t e rm  
mo r b i d i t y a n d  wi t h  t h e  p a t i en t  ap p ro va l  
B u ch o l z  e t  a l  co m pa re d  t h e  o u t co m e  o f  12 ,6 93  p a t i en t s  t r ea t ed  wi t h  
b r ea s t - c on s e rv a t i o n  t h e r ap y w i th  r ad i a t i o n  (BC T +  R T)  t o  1 8 , 90 2  
p a t i en t s  t r ea t ed  w i th  m as t ec to m y w i t ho u t  r a d i a t i o n  ( MRM w /o  
R T ) .
( 1 )
 
T h e y f o u n d  th a t  r ad i a t i on  u se  was  i n de p e nd e n t l y a s s oc i a t e d  wi th  
i mp ro v ed  s u rv i v a l  fo r  p a t i e n t s  wi t h  S t age  I I  b r ea s t  c an c er  w i th  o n e  
t o  t h r e e  po s i t i v e  l ym p h  n od e s .   
T h e  15 - ye a r  b re as t  ca n c e r– sp e c i f i c  s u rv iv a l  r a t e  was  7 2 % fo r  t h e  
MR M w /o  RT  gro up  (p  <  0 . 00 1 ) .  Cox  r e gr e s s i o n  an a l ys i s  sh o w ed  
t h a t  M R M w/ oRT was  as so c i a t ed  wi th  a  h a za rd  r a t i o  f o r  b r e as t  
ca n c e r  d e a th  o f  1 .19  (p  <  0 . 00 1 )  an d  fo r  o v e ra l l  d ea th  o f  1 . 2 5  ( p  
<0 .0 01 ) .  
 
Cl a r ke  e t  a l  d i d  c o l l ab o r a t i v e  me t a -a na l yse s  o n  42  0 00  wo me n  in  7 8  
r an d o m ise d  t r ea t men t  co mp ar i so ns  wi th  on e  o f  t h e  co mp ar i so ns  
b e in g r a d io t h e r ap y vs .n o  r a d io th e r ap y. ( 5 )  
T h e y r ev i ew ed  8 5 0 0  pa t i en t s  w i th  mas t e c t o m y,  ax i l l a ry  c l e a r an ce ,  
an d  no d e -p os i t i v e  d i s eas e  i n  t r i a l s  o f  r ad i o t h e ra p y( g en e r a l l y  t o  t he  
ch es t  wa l l  an d  r eg io n a l  l ymp h  no d es ) ,  an d  fo u n d  a bs o lu t e  ga i n s  
f ro m r ad i o t h e r ap y  
( 5 - ye a r  l o c a l  r ecu r ren c e  r i s ks  6 % v e r su s  23 % ,  an d  1 5 - yea r  b reas t  
ca n c e r  mo r t a l i t y r i sk s  5 4 · 7 % v e r s us  60 · 1 %)  
T o  h e l p  a ss e s s  t h e  l i f e - t h rea t en i n g  s id e - e f f ec t s  o f  r ad i o t h e r ap y,  t h e  
t r i a l s  o f  r ad io th e r ap y v e r su s  n o t  w er e  c o m bi n ed  wi t h  t ho se  o f  
r ad i o t h er a p y v e r s us  mo r e  su rge r y.  T h e r e  was ,  a t  l e a s t  w i th  s o m e  o f  
t h e  o ld e r  r a d i o th e rap y r e g im e n s ,  s i gn i f i c an t  ex c es s  i n c id en c e  o f  
co n t r a l a t e r a l  b r e as t  ca n c er  an d  a  s i gn i f i c an t  ex c es s  o f  n on -b reas t -
ca n c e r  mo r t a l i t y i n  i r r ad i a t ed  wo me n .  B o th  wer e  mi n i m a l  d u r i n g  t h e  
f i r s t  5 yea r s ,  bu t  con t in u ed  a f t e r  yea r  1 5 .  Th e  ex ces s  m o r t a l i t y w a s  
ma i n l y f r o m  h ea r t  d i s ease  an d  l un g ca n c e r  
 
A b i - Ra ad  e t  a l  a i med  t o  i d en t i fy  a  s u b gr o u p  o f  T1 - T2  b reas t  can c e r  
p a t i en t s  w i th  n o  p os i t i v e  l ymp h n o d es  w h o  m i gh t  b en e f i t  f ro m 
PMR T .
( 6 )
Th e y r e t ro sp ec t iv e l y  r e v i e wed  1 , 1 3 6  n o de - n ega t i v e  T1 - T2  
b r ea s t  c an ce r  ca s es  t r ea t ed  wi th  mas t ec t o m y w i t ho u t  PMR T.  T h i s  
s t u d y s u g ge s t s  t h a t  s e l e c t e d  pa t i en t s  w i t h  m ul t i p l e  r i s k  f ac t o r s  
i n c lu d i n g  LV I ,  t u mo u r  s i z e  ≥2  cm,  c l os e  o r  p os i t i v e  ma rg i n ,  age  
≥5 0 ,  an d  n o  s ys t em i c  t h e r ap y a re  a t  h igh e r  r i s k  o f  LR R an d  m ay 
b e n e f i t  f r o m  PMR T.  
 
 
AIMS OF THIS STUDY: 
 
1 )  T o  a ss e s s  t h e  5 yr  l o co - r egi o n a l  r e l ap s e  r a t e  ( LR R ) ,  d i s t a n t  
me t a s t as i s  r a t e  (DM) ,  d i s ea se  f r ee  s u r v iv a l  (D FS)  an d  ov e r a l l  
su rv iv a l  (O S)  i n  my c o h o r t  o f  p a t i en t s  i . e .  T 1 -2 ,  N0 -1  b rea s t  c an ce r  
p a t i en t s  d i a gn o se d  b e tw een  20 0 4  &  2 00 6  r ec e i v in g a  t o t a l  
ma s t e c to m y,  ax i l l a r y  c l e a r an ce  an d  s ys t e mi c  t h e rap y”   
 
2 )  T o  c o m pa re  f i n d i n gs  wi th  s i mi l a r  in t e r n a t i on a l  s t u d i es  o f  
p a t i en t s  w ho  d id  r ec e i ve  p o s t  op e r a t i v e  r ad io th e rap y.  
 
PRIMARY ENDPOINTS:  
•  LR R  
•  D M 
•  D FS  






1 .  N u l l  H yp o th es i s )  Th e r e  i s  n o  s t a t i s t i ca l l y s i gn i f i ca n t  
d i f f e r en ce  i n  5  yea r  o v e ra l l  -  a nd  d i s eas e  f r e e  s u r v i v a l  
b e twe en  T1 - 2 ,  N 1  p a t i en t s  w ho  re ce ive d  ch es t  wa l l  an d  
su p r ac l av i cu l a r  r ad i o t h e r ap y a f t e r  m as t e c t o m y a n d  p a t i e n t s  
w h o  d id  no t  r ece ive  r a d io th e r ap y.  
2 .  N u l l  H yp o th es i s )  Th e r e  i s  n o  s t a t i s t i ca l l y s i gn i f i ca n t  
d i f f e r en ce  i n  5  yea r  o v e ra l l  -  a nd  d i s eas e  f r e e  s u r v i v a l  
b e twe en  t h e  n o d e  po s i t i v e  (1 -3  p o s i t i ve  no d es )  an d  n o d e  
n e ga t i v e  gr o u p .   
 
 
METHODS & MATERIALS: 
 
T hi s  w i l l  b e  a  r e t r osp ec t i v e  a ud i t  b y m ea n s  o f  fo ld e r  r e v i ew  of  
p a t i en t s  d i a gn o se d  b e tw een  ye a r s  20 0 4& 2 00 6 .    
A  s ea r ch  wi l l  b e  mad e  o f  t h e  r ad i a t i on  d ep a r t me n t  c an cer  r eg i s t r y 
an d  th e  NH LS d a t ab as e  wi th  p e r mi ss io n  f r o m th e  p a th o lo g y 
d e p a r t m en t .  
Pa t i e n t s  f ro m t h i s  d a t ab as e  t ha t  h ad  b i l a t e r a l  b re as t  ca n ce r ,  
s e co n d a r y p r i m ar y c an ce r s ,  m e t as t a t i c  d i s ea se ,  n e o  ad ju va n t  
ch em ot h e rap y o r  r ad io th e r ap y,  a n y T  s t a ge  >  2  an d  an y N  s t a ge  >  1  
w i l l  b e  ex c lu de d .   
 
 
D at a  r e l a t i n g  t o  p a t i en t  d em o gr a p h i c s ,  d a t e s ,  s t age ,  p a th o lo g y,  
s ys t e mi c  t r ea t m en t  an d  5  yr  p ro gn o s i s  w i l l  b e  c ap tu r ed  and  
an a l ys e d .  ( See  Ap pe n d ix  1 ) .  
 
D a t a  w i l l  b e  i n pu t t ed  i n to  an  Ex c e l  sp r ea d sh ee t  an d  ke p t  o n  a  
p a ss wo r d  p ro t e c t e d  d a t ab as e  b y t h e  p r i n c ip a l  i n v es t i ga t o r .  
 
Pa t i e n t s  no  l o n ge r  a t t en d in g  fo r  fo l lo w  up  w i l l  b e  co n t ac t ed  p er  
t e l e ph o n e .  T h e  p a t i en t s  w i l l  b e  i n f o r me d  t h a t  t h e  t e l ep hon e  c a l l  i s  
f o r  s t u d y p u r po ses  b u t  t ha t  a r r an gem e n t s  w i l l  b e  m ad e  i f  t h e y n e ed  





1 .  D es c r i p t i ve  s t a t i s t i c s  fo r  d em o gr a p h i c  ch a rac t e r i s t i c s  
 
M ea n ,  M e dia n  a nd s ta nda r d de v i a t ion  f o r  n o m in a l  d a t a  
 
2 .  St ud en t ’ s  t - t e s t  t o  c o m p ar e  me an  age s   
 
3 .  Sa mpl e  s i ze  ca l cula t io n  
T h i s  i s  a  su rv i v a l  s t ud y a n d  i t  w i l l  b e  u n de r po w e red  
b e ca us e  o f  t h e  s ma l l  d i f f e r en c e  i n  su rv i v a l  s een  i n  t h e  
l i t e r a tu re  b e t we en  N0  & N 1 d i s e as e  an d  a  s ma l l  s a mp le  
s i ze .   
A  po w er  a na lys i s  w i l l  b e  p er f o r med  and  n o t  a  s a mp le  s i ze  
an a l ys i s  b ec au se  o f  ab o v e  l i mi t a t i o n s .   
4 .  C o nf i den ce  In t e rv a l  ch o s en  t o  b e  9 5%  
 
5 .  T h e  Ch i - s qua re  t e s t  t o  co m p a r e  t h e  nu m b e rs  o f  t h e  n o d e  
p o s i t i v e  an d  n o d e  n ega t i v e  gr o u p s  a nd  th o s e  wh o  re ce i ve d  
r ad i o t h er a p y o r  n o t .  
I t  w i l l  a l s o  b e  u sed  t o  c a l cu l a t e  t h e  p -v a lu e    
      
6 .  2  x  2  ta b l e s  t o  m eas u r e  o d ds  r a t i o s  
 
7 .  Ka pl a n M ei er  cu rv e s  f o r  5  ye a r  LR R ,  DM ,  DFS  an d  O S t o  
d e sc r ib e  t h e  f r ac t i o n  o f  p a t i en t s  a t  d i f fe r en t  t i m es  
 
8 .  T he  l o g - ra nk t e s t  t o  co mp ar e  t h e  s u rv iv a l  cu rv es  b e t ween  t h e  
N o d e  +  an d  n o d e  –  gr o u p  an d  t o  y i e ld  a  p -v a l u e  to  a s s e s s  i f  
t h e  su rv iv a l  cu r ve s  a r e  d i f f e r en t .  Th i s  w i l l  b e  ex p r es s ed  a s  
h a za rd  r a t i os .  
 
9 .  M ul t i va r ia t e  a na ly s i s :  as su me  t h e  r e sp o ns e  v a r i ab l e  i s  
i n f lu e n ced  b y m u l t i p l e  f a c t o r s  o r  a  c om b i na t i on  o f  f a c t o r s  an d  
u s e  t h e  C ox  r eg ress io n  mo de l  t o  qu an t i f y  t h es e  r e l a t i on sh ip s .  
 
ETHICAL ASPECTS:  
 
St r i c t  p a t i en t  c on f id en t i a l i t y w i l l  b e  m a i n t a i n ed  an d  th e r e  w i l l  b e  
n o  d i s c lo su r e  o f  p a t i e n t s ’  d e t a i l s .  T h e  p a t i e n t s  w i l l  r e ma in  
an on ymo u s .  
 
E th i c s  a pp r ov a l  was  o b t a i n ed  f r o m  th e  UC T  R es e a r ch  E t h i c s  
C o m mi t t ee  an d  t h e  G ro o t e  S chu u r  Ho sp i t a l  Me di c a l  su p e r i n t en d en t ,  
D r  P a t e l .  
T h e  E t h i cs  ap p ro v a l  n u mb er  i s :  HR EC  R E F:  0 2 4 /2 0 1 2  
 
RESOURCES:  




M. Me d  M in i  t h es i s  
P r e s en t a t i on  a t  SASC RO  an d  A ORT IC  2 0 1 3  






( 1 )  Bu ch h o l z  T A,  Wo o d w ar d  WA ,  D ua n  Z ,  Fa n g S ,  Oh  JL,  T e re f fe  
W,  e t  a l .  R ad i a t i on  U s e  an d  Lo n g- T e r m Su rv i va l  i n  B re as t  C an ce r  
Pa t i e n t s  Wi t h  T 1 ,  T 2  P r i ma r y T u m o r s  and  On e  to  T h r ee  Po s i t i v e  
Ax i l l a r y L ymp h  N od e s .  In t  J  R ad i a t Onc o lB i o l  Ph ys  2 00 8  
0 7 /1 5 ;7 1 (4 ) :1 0 22 -10 2 7 .   
( 2 )  Ov e r ga a r d  M ,  H an sen  PS ,  O v e rgaa r d  J ,  Ro se  C ,  An de r s so n  M ,  
B ach  F,  e t  a l .  Po s to p e r a t i v e  r ad io t h e rap y i n  h i gh - r i s k  
p r em en o p au s a l  w om e n  wi th  b r eas t  c an ce r  w ho  r ec e iv e  ad ju v an t  
ch em ot h e rap y.  Da n i sh  B r eas t  C an c e r  C oo p er a t i v e  G r ou p  8 2 b  Tr i a l .  
N  En gl  J  Med  1 9 9 7  1 0 /0 2 ;3 3 7( 1 4 ) :9 49 -9 55 .   
( 3 )  Ov e r ga a r d  M ,  N ie l se n  H M,  O v e r gaa r d  J .  I s  t he  b e n e f i t  o f  
p o s t m as t ec to m y i r ra d i a t i o n  l i m i t ed  t o  p a t i en t s  w i th  fo ur  o r  mo re  
p o s i t i v e  no d es ,  as  r ec o m me n d ed  in  i n t e r n a t i o n a l  con sensu s  r epo r t s ?  
A  su b gr o u p  an a l ys i s  o f  t he  DBC G 82  b &c  r an d o mi ze d  t r i a l s .  
R ad io th e rOn co l  20 0 7  0 3 ;8 2 (3 ) : 24 7 -2 53 .   
( 4 )  Co s ar  R ,  Uz a l  C ,  To ka t l i  F ,  D e n iz l i  B ,  Sa yn a k  M ,  T ur an  N ,  e t  
a l .  Po s t m as t ec t o m y i r r ad i a t i o n  i n  b r eas t  i n  b r eas t  c an c e r  p a t i en t s  
w i th  T1 - 2  a nd  1 -3  p os i t i v e  ax i l l a r y  l ym p h  n od e s :  I s  t h e re  a  ro l e  fo r  
r ad i a t i o n  t h e r ap y?  Ra d i a t i o n  On co lo g y 2 0 1 1 ; 6 (1 ) : 2 8 .   
( 5 )  C l a r ke  M,  C ol l i n s  R ,  Da r b y S ,  Da v i e s  C ,  E l ph i ns to n e  P ,  Ev a ns  
V ,  e t  a l .  E f f ec t s  o f  r a d i o t h er ap y a n d  o f  d i f f e re n c es  i n  t h e  ex t en t  o f  
su r ge r y  fo r  e a r l y b r eas t  can c e r  on  l o ca l  r ec u r r en c e  an d  1 5 - ye a r  
su rv iv a l :  an  o v e rv i ew  of  t h e  r an d o mised  t r i a l s .  Lan c e t  2 00 5  
1 2 /1 7 ;3 6 6 (9 50 3 ) : 20 8 7- 21 06 .   
( 6 )  Ab i -R a ad  R ,  Bo u t ru s  R ,  Wan g R ,  N ie m ie r ko  A ,  Ma cd on a ld  S ,  
Sm i th  B ,  e t  a l .  P a t t e r n s  a nd  r i s k  f ac to r s  o f  l o co re gi o n a l  r e cu r r en ce  
i n  T1 - T2  n od e  n e ga t iv e  b re as t  can c e r  p a t i en t s  t r ea t ed  wi th  
ma s t e c to m y:  im pl i ca t i on s  f o r  p os tm as t e c t o m y r ad i o t h e r apy .  In t  J  






APPENDIX 1:  Data  col lect ion  sheet  
 
Pa t i e n t  d e mo gr ap h ic s  
•  In i t i a l s  
•  Fo l d e r  N o .  
•  R T No .  
•  A ge  
•  D at e  o f  i n i t i a l  d i a gn o s i s  
•  D at e  o f  t o t a l  m as t ec t o m y an d  ax i l l a r y n o da l  c l e a r an ce  
 
Po s t  Op e r a t i v e  S tagi n g  
•  T - s t a ge  
•  N -s t age  
•  M ( a l l  s ho u ld  b e  0 )  
 
Pa th o lo g y  
•  Si ze  
•  Ma r g i n s  
•  G ra d e  
•  D u ct a l / Lo b u l a r /C a  i n  s i t u  
•  Ex t r a  c ap su l a r  sp r ea d  
•  L ym p h o v a scu l a r  i n v as i on  
•  Mu l t i fo c a l i t y  
•  E R/ PR /He r 2n e u  S t a t us  
 
T r ea t me nt  
•  C h e mo  (C A F/ C M F/ A C )  
•  E n d o cr i ne  (T am ox i f e n / A r i m id ex )  
•  R ad io th e rap y 
 
 
5  yea r  PR OG N OSIS  
•  D at e  o f  l o co  re gi o na l  r e l aps e  
•  D at e  o f  me ta s t as i s  d e t ec t ed  




































SE A RC H M E THO DS 
A ca d emi c  S ea rc h  P r e mi e r ,  M edl i n e  a nd  Pu b m ed  w e re  us ed  as  s e a r ch  
en gi n e s .  Th e  f o l l o wi n g  ke y w o r d s  w er e  u se d  i n  t h e  s ea rch :  “p o s t  
m a s t e c t o my  r ad i o t h er ap y ” ,  “e ar l y  b rea s t  ca n ce r” ,  “ T1 ,  N 1  b re as t  
ca n cer ”  &“ p r o g no s i s  o f  ea r l y  br e as t  c a n cer” .    
T h e  i n c l u s io n  c r i t e r i a  o f  ch o s en  s t ud i e s  wa s  n o n  m e ta s t a t i c  b re as t  
ca n c e r s  w i t h  s in g l e  t u m o u rs  l e s s  o r  eq u a l  t o  5 cm  d i a me t er  an d  ze r o  
t o  3  n o d es  p os i t i v e  a f t e r  a  t o t a l  m as t ec to my an d  ax i l l a r y n o da l  
c l e a r an ce .  Ar t i c l e s  t h a t  i n cor p o r a t ed  mu l t i p l e  t u mo u r s ,  s i n gl e  
t u m ou rs  b i gge r  t han  5c m,  mo r e  t h an  3  ax i l l a r y n o d es  p os i t i v e ,  
s e co n d a r y p r i m ar i es ,  m e t as t a t i c  d i s ea se  an d  p a t i en t s  w ho  r e ce iv ed  
n e o - ad ju v a n t  ch emo  –  o r  r ad i o t h e r ap y w er e  l a r ge l y ex c lud ed ,  u n l e ss  
a  su b se t  an a l ys i s  wa s  d on e  ap p l i cab l e  t o  t h e  i n c l us io n  c r i t e r i a .   
T h e  s e ar c h  w as  b i as  t ow a rd s  t h e  m os t  r e ce n t  o r i g i n a l  r an d o m ised  
co n t ro l l ed  t r i a l s ,  o r  s ys t em a t i c  r ev i e ws  p ub l i s h ed  i n  r ep u t ab l e  
O n co lo gy  j o u r na l s .   
 
T h e  a r t i c l e s  w e re  ap p r a i s ed  wi th  th e  fo l l o win g f ac to r s  i n  mi nd :  
•  Sa mp l e  s i z e  
•  In c l u s io n  –  a nd  ex c l us io n  c r i t e r i a  
•  T yp e  1  -  &  2  e r ro r s  
•  Po w e r   










Summary & Inte rpretat ion  of  re l evant  ar t ic l es 
 
IN D E X 
 
1 .  T 1 -2 ,  N 0- 1  b r eas t  can c e r  t r ea t men t  (1 -5 )  
2 .  T h e  ro l e  o f  Po s t  M as t ec to m y R ad io t h e ra p y ( 6 -7 )  
3 .  Su p ra  C l av i c u l a r  Ra d io t h e r ap y ( 8 )  
4 .  R T r e l a t e d  m o rb id i t y  (9 )  
5 .  Ri sk  –  &  p r o gn os t ic  f ac t o r s  ( 10 - 11 )  
6 .  L ym p h n o d e  r a t i os  (1 2 -1 9 )  
7 .  C on s en su s  s t a t e men t s  an d  –  gu i d e l i n es  (2 0 -2 1)  
8 .  C o r r e sp on d en ce  &  Fu t u r e  T r i a l s  (2 2 -2 4 )   
 
 
T h e  s t a nd a rd  t r ea tme n t  f o r  ea r ly  b r ea s t  c an ce r  i s  co n t rov e r s i a l  a s  
t h e re  i s  s t i l l  no  d e f i n i t i v e  ev i d en ce  i n  f av ou r  o f  po s t  m as t ec t o m y 
r ad i o t h er a p y ( PM R T )  i n  T1 - 2 ,  N 1  b r eas t  can c e r  p a t ie n t s .   
 
T 1 -2 ,  N 0- 1  b re as t  ca n c e r  t r ea t men t  (1 -5 )  
 
T h e  Da n i s h  t r i a l  o f  1 99 7  i s  s ee n  a s  a  l an d ma r k  s tu d y.
1
1 70 8  
p r em en o p au s a l  w om e n ,  w ho  h ad  m as t e c t o mi es  fo r  s t a ge  I I  o r  I I I  
b r ea s t  c an ce r s  w ere  r a nd o mi s ed  t o  r ec e i v e  e igh t  c yc l e s  o f  CM F 
ch em ot h e rap y p l u s  r ad i a t i o n  o f  t h e  c he s t  w al l  an d  r e gi o n a l  l ym p h  
n o d es  ( n=8 52 )  o r  n i n e  c yc l e s  o f  CM F a l o n e  (n =8 56 ) .  
Lo c o r e g i o n a l  r e l ap se  (LRR)  w as  9 % am o n g  t h e  wo men  wh o  
r ec e iv e d  r ad io t h e rap y (R T )  p l u s  C M F an d  32 % amo n g t ho se  wh o  
r ec e iv e d  C M F a l o n e .  D i se ase  f r ee  s u rv iv a l  (D FS )  a f t e r  10  yea r s  w as  
4 8 % am o n g th e  wo me n  a s s i gn ed  t o  r ad io th e r ap y p lu s  CM F an d  34 % 
w i th  C MF a l o n e .  Th e  o v e ra l l  su r v i va l  (O S)  a t  1 0  ye a r s  was  5 4 % 
am o n g t h e  p a t i e n t s  wh o  w er e  g i v e n  r ad i o t he ra p y an d  C M F a nd  4 5 % 
am o n g t ho s e  wh o  rec e iv e d  C MF a l o n e .  Th i s  sh ow e d  th a t  t h e  
ad d i t i o n  o f  PMRT  an d  a d j uv an t  c h e mo th e r ap y r ed u c es  LRR an d  
p r o l o n gs  su r v i va l  in  h i gh - r i s k  p re me no p au sa l  wo men  wi th  b r e as t  
ca n c e r .  
A  mu l t i v a r i a t e  an a lys i s  d emo ns t r a t e d  t h a t  r ad i a t i on  a f t e r  
ma s t e c to m y s i gn i f ic an t l y i mp r o v ed  d i s ea s e- f r e e  su rv iv a l  a n d  
o v e r a l l  s u r v i v a l ,  i r r e sp ec t i v e  o f  tu mo u r  s i z e ,  t h e  nu mb er  o f  po s i t i v e  
n o d es ,  o r  t h e  h i s t op a th o lo gi ca l  gr ad e .  
 
O v e r gaa r d  e t  a l  r e v i s i t e d  t h i s  t op i c  i n  2 0 07  wi th  a  su b gro u p  
an a l ys i s  o f  t h e i r  o r i g in a l  t r i a l  ( DBC G 8 2  b & c) ,  t o  e v a lu a t e  t h e  LRR 
an d  su r v iv a l  i n  r e l a t i o n  t o  n u m b er  o f  p o s i t iv e  n od e s .
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I t  wa s  fo u n d  th a t  t h e  b e n e f i t  o f  PM RT  i s  e qu a l l y p r o no u n ce d  in  
p a t i en t s  w i th  1  –  3  p os i t i v e  no d es  a s  i n  pa t i en t s  w i th  4  o r  mo r e  
n o d es .  PMRT  r e du ced  t h e  1 5 - ye a r  l o c o- re gi o n a l  f a i l u re  r a t e  f r o m  
2 7 % to  4 % ( p  <  0 .00 1 )  i n  p a t i e n t s  wi th  1– 3  pos i t i v e  n o de s .  
S i m i l a r l y,  t he  1 5 - ye a r  su rv iv a l  b e n e f i t  a f t e r  RT  w as  s i gn i f i c an t l y  
i mp ro v ed  i n  p a t i en t s  w i t h  1– 3  po s i t i v e  n o d es  (5 7 % v s .  4 8 %,  p  =  
0 . 03 ) .  I t  w as  fo u n d  th a t  t h e  su rv iv a l  b en e f i t  a f t e r  PM R T wa s  
su b s t an t i a l  an d  s imi l a r  i n  p a t i en t s  w i th  1 – 3  an d  4+  po s i t i v e  l ym p h  
n o d es .  
T h e re  w as ,  ho w ev e r ,  c r i t i q u e  r e ce iv ed  f ro m r e pu t a b l e  n am es  i n  t h e  
f i e l d  o f  b re as t  ca n ce r .   Th e  s u r ge r y  i n  t h e  Dan i s h  t r i a l s  wa s  s a i d  t o  
b e  i n ad eq u at e  b e cau se  a  m ax i mu m o f  o n l y 8  ax i l l a r y  n o des  wer e  
r em o v ed .  Th e  v i ew i s  t ha t  t h e  d i f f e r enc e  i n  su rv i va l  w i l l  b e  l es s  i f  
a  m o r e  r a d i ca l  ax i l l a r y c l ea r a n c e  i s  do n e .  
 
T h e  Br i t i sh  Co lu mb i a  t r i a l  
1 4 ,  1 5
 w as  d es i gn e d  t o  d e t e rmi n e  t h e  
su rv iv a l  im p a c t  o f  l o co r e gi o n a l  r ad i a t i on  t he r a p y i n  p r emen op a us a l  
p a t i en t s  w i th  l ym p h  n o de  p os i t i v e  b r ea s t  c an ce r  t r e a t ed  by  m o d i f i ed  
r ad i c a l  m as t ec t o m y a nd  ad ju v an t  ch e mo th e r ap y.  3 18  p a t i en t s  w er e  
a s s ign e d  t o  r ec e iv e  n o  fu r t h e r  t h e rap y o r  r ad i a t i o n  t h e r apy ( 3 7 . 5  G y 
i n  16  f r a c t i o n s ) .  Co m p a r ed  t o  t h e  D an i sh  t r i a l ,  t h e  ax i l l a r y  l ym p h  
n o d e  d i s s ec t i o ns  wer e  ad e qu a t e  ( m ed ia n  o f  1 1  ax i l l a r y l ym p h  n od es  
r em o v ed  f r o m  l ev e l s  I  a nd  I I )  
T h e  r e su l t s  a t  15 - yea r  fo l l o w- up  sh o wed  t h a t  r a d i a t i on  t he ra p y w a s  
a s so c i a t ed  wi th  a  s t a t i s t i c a l l y s i gn i f i can t  im p r ov em en t  i n  b r eas t  
ca n c e r  su r v iv a l ,  b u t  t ha t  i mp ro v e me nt  i n  o v e ra l l  su r v iv a l  w as  o f  
o n l y  b o r d er l i n e  s t a t i s t i ca l  s i gn i f i ca nce .   
A t  t h e  2 0  ye a r  f o l l o w  u p ,  ch e m ot h e rap y an d  r ad i a t i o n  t h e r ap y 
co mp ar ed  wi t h  ch emo t he ra p y a l o n e ,  wer e  as so c i a t ed  w i th  a  
s t a t i s t i c a l l y s i gn i f i c an t  i m p ro v em en t  in  a l l  en d  p o in t s  an a l ys ed  
i n c lu d i n g :   
•  O v er a l l  su rv iv a l  ( 47 % v e r su s  3 7 %;  9 5% C I :  0 . 5 5  t o  0 .9 8 ;  P -
v a lu e :  0 .0 3 ) .   
•  Lo n g- t e r m to x i c i t i e s ,  i n c l ud in g c a r d i ac  d ea th s  ( 1 . 8 % v e r su s  
0 . 6% ) ,  we re  m in i m a l  f o r  bo th  a r m s .  
 
In  a  su b gr o up  an a lys i s  t h e  a u t ho rs  fou n d  t h a t  t h e  r e du c t i on  i n  t h e  
r e l a t i v e  r i sk  o f  a  r ecu r r en ce  t h a t  w as  o b t a in ed  b y a d d i n g r ad i a t i on  
t o  c h emo th e r ap y w as  s i mi l a r  i n  t h e  s ub gr o u p  wi t h  o n e  t o  t h ree  
p o s i t i v e  no d es  an d  t h e  su b gr o u p  wi t h  fo u r  o r  m o r e  po s i t i ve  n o d es .   
T h i s  f i n d in g  su gge s t s  t h a t  t h e  a r t i f i c i a l  -  an d  ou td a t e d  d i s t i n c t i o n  
b e twe en  t h r ee  ve r su s  f ou r  o r  m o r e  p o s i t i v e  n o d e s  i s  no t  an  a ccu r a t e  
i nd i c a to r  f o r  r i s k  o f  r ecu r r en c e  a lo n e .  T h e  d e c i s io n  t o  g i ve  PMR T 
sh o u l d  t h e r e fo r e  b e  b ase d  on  each  i n d iv id u a l  p a t i e n t ’ s  s pe c i f i c  r i s k  
f ac to r s .   
 
C os a r  e t  a l  d i d  a  r e t r os pe c t iv e  r ev i e w o f  6 6  p a t i en t s  wh o  r ece iv e d  
PMR T  an d  2 4  p a t i en t s  w ho  d id  n o t .
3
Ra d io t h e r ap y i m p ro ve d  LR R 
( 3 % f o r  R T  v s .  1 7% f o r  n o -RT ,  p  =  0 . 0 38 ) ,  D M ( 12 % v s .  42 %,  p  =  
0 . 00 4)  as  w e l l  a s  5  yea r  D FS  ( 8 2 . 4 % vs .  52 .4 %,  p  =  0 .0 34) ,  b u t  t h e  
5  yea r  O S  w as  s t a t i s t i c a l l y  i n s i gn i f i can t  ( 90 % vs .  62 % ,  p  =  0 .0 87 ) .   
T h i s  s t u d y i s  i n  a gr ee me n t  w i th  t h e  Dan i s h  t r i a l s  b u t  i t  d oes n ’ t  
sh o w  a  s i mi l a r  d r am a t i c  i mp r o v em en t  i n  O S wi th  ad d in g  PMR T .   
  
A v r i l  e t  a l  s e l e c t e d  1 1 0 5  p a t i en t s  w h o  w er e  t r e a t ed  wi t h  t o t a l  
ma s t e c to m y an d  ax i l l a r y n o d a l  c l ea ra nc e ,  w i t ho u t  ad j uv an t  
ch em ot h e rap y o r  ho rm o n a l  t r ea t me nt . 4 In  t h i s  s e r i e s  a t  l ea s t  1 0  
n o d es  w er e  ex a mi n ed  . Th e  i m p a ct  o n  o v e r a l l  s u r v i v a l  was  s i mi l a r  t o  
t h e  Dan i s h  t r i a l s .  Th e  O S f o r  t h e  N1  wi th  RT - gr o u ps  was  6 6 % & 
4 6 % a t  1 0  & 20 yea r s  r e sp e c t iv e l y c o m p ar e d  t o  5 6 % &  4 0 % in  t h e  
N 1  w i th o u t  RT - gr o u ps .  T he  au th or s  con c lu d ed  th a t  t h e  s imi l a r i t y o f  
r e s u l t s  wi t h  t h os e  o f  t h e  D an i sh  t r i a l s  s t ro n gl y  su gge s t  t h a t  t h e  
e f f ec t s  o f  p o s t op e ra t i v e  a r e  in d ep en d en t  f ro m s ys t em i c  t h e r ap i e s .   
 
Fo w b l e  co mm en t s  o n  a  m et a - an a l ys i s  o f  t h e  e a r l y r an d o mi s ed  t r i a l s  
o f  p o s t m as t ec t o m y r ad i a t i o n  w h ich  s ho we d  a  6 6%  red u c t io n  i n  
l o co r eg io n a l  r e cu r re n ce  w i th  r ad i a t i o n  c o m p are d  t o  s u r ge r y a l o n e .
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T h i s  b en e f i t ,  ho wev e r ,  d i d  no t  t r an s l a t e  i n to  a  s t a t i s t i ca l l y 
s i gn i f i can t  i mp r ov eme n t  i n  o v er a l l  su rv iv a l .  R ad i a t i o n  co n t r i b u t e d  
t o  a n  i n c reas ed  i nc i d en ce  o f  no n -b r eas t  c an c e r  d ea th s  r e su l t i n g  
f ro m c ar d i o v asc u l ar  d i s ea s e .  
T h e  au th o r  i d e n t i f i ed  a  su b gr o u p  o f  p a t i en t s  wh o  ap p ea red  t o  h av e  a  
2 5 – 3 0 % r i sk  o f  LR R:   
•  Pa t i e n t s  <  5 0 yr s  o ld  
•  Cl os e  –  o r  p os i t i v e  r e s ec t i o n  ma r gi n  
•  In ad eq ua t e  ax i l l a r y  d i s s e c t i o n  
 
 
T h e  r o l e  o f  P os t  Mas t ec to m y R ad i o t h e ra p y (6 - 7 )  
   
C l a r ke  e t  a l  d i d  a  l a r ge  me t an a l ys i s  o f  4 2  00 0  wo m en  in  78  
r an d o m ise d  t r ea t men t  co mp ar i so ns . 6  He r e  t h e  “4 :1  ru l e”  w as  f i r s t  
q u o t ed .  I t  s t a t e s  t h a t ,  i n  t h e  h yp o th e t i ca l  ab se n c e  o f  o th er  c aus es  o f  
d e a th ,  fo r  ev e ry  4  l o c a l  r ecu r r en ces  p re v e n t ed  i n  t h e  l o n g  ru n ,  on e  
l i f e  i s  s a v ed  wi th  PMR T .  In  t h e  t r i a l s  o f  r ad i o th e r a p y a f t e r  
ma s t e c to m y an d  ax i l l a r y c l e a r a n ce ,  t he  5 - ye a r  r i sk  o f  l o ca l  
r ec u r ren c e  a mo n g th e  co n t ro l s  d ep en de d  s t r o n gl y  o n  t he  n u mb er  o f  
i nv o l ved  no d es .  ( 6%,  1 6 %,  an d  26 % re s p e c t i v e l y f o r  0 ,  1 – 3 ,  an d  ≥4  
i nv o l ved  no d es ) .  Am o n g w o m en  wi t h  m a s t e c to m y,  a x i l l a r y 
c l e a r an ce  an d  n o d e- n e ga t i v e  d i s e as e ,  t h e  ab so lu t e  r e du c t io n  in  5 -
ye a r  l o c a l  r ecu r r en ce  r i s k  a f t e r  r ad i o th e r ap y w as  on l y 4 %  (2 % vs .  
6 % ) ,  so  i f  on e  d ea th  f ro m t h e  o r i g i n a l  b r e as t  can ce r  i s  a vo id ed  f o r  
ev e r y f o u r  l o ca l  r ecu r r en c es  av o i d ed ,  t h en  t h e  ex p ec t ed  re d u c t i on  
i n  15 - yea r  b r eas t  can ce r  m o r t a l i t y  a f t e r  r ad io t h e rap y w o u ld  b e  o n l y 
1 % .   
T h e  au th o r s  co m bin ed  n o d e  po s i t i v e  d i s ea se  i n t o  o n e  g ro u p  a nd  
f o un d  th a t  t he  ab so l u t e  e f f ec t s  o f  r a d io th e r ap y i n  t h i s  gr o u p  on  5 -
ye a r  LR R  we re  s ub s t an t i a l  ( 6%  vs .  23% )  
T h e re  w as ,  a t  l e as t  w i t h  so me  o f  t he  o ld e r  r a d i o th e r ap y r egi m en s ,  a  
s i gn i f i can t  ex ce ss  i n c id en ce  o f  co n t r a l a t e r a l  b r e as t  can c e r  an d  a  
s i gn i f i can t  ex ce ss  o f  n o n - br ea s t - c an ce r  m o r t a l i t y  i n  i r r ad i a t ed  
w o me n .  B o th  w er e  m i n i m a l  du r i n g  t h e  f i r s t  5 yea r s ,  b u t  co n t in ue d  
a f t e r  yea r  1 5 .  T h e  ex ce ss  mo r t a l i t y w as  m ai n l y  f r o m  h e ar t  d i s eas e  
an d  lu n g ca n c e r  
 
Wa n g e t  a l 2 5  d i d  a  p r os p ec t i ve  r an d o mi s ed  co n t ro l l ed  mu l t i - c en t r e  
t r i a l  wh ich  co m pr i s ed  6 81  wo me n  wi th  t r i p l e - n e ga t iv e  s t age  I– I I  
b r ea s t  c an ce r  wh o  h a d  m as t ec t o mie s .  3 1 5  pa t i en t s  r e ce i ve d  s ys t e mi c  
ch em ot h e rap y a l o n e  a nd  3 66  p a t i en t s  r e ce iv ed  r ad i a t i on  a f t e r  t h e  
co u r se  o f  ch emo th e r ap y.   
T h e  au th o r s  fo un d ,  a f t e r  a  med ian  fo l l o w -u p  o f  8 6 .5  m on th s ,  t h e  5 -
ye a r  R e l ap s e  Fr e e  Su rv i v a l  r a t e s  t o  be  88 .3 % an d  7 4 .6 % f o r  
ad ju v an t  ch em ot h e rap y p l us  r ad i a t i o n  an d  ad j uv an t  ch emo th e r ap y 
a l o n e ,  r e sp ec t i v e l y .  ( HR 0 . 7 7  [9 5%  C I  0 .7 2 ,  0 .9 8] ;  P  =  0 .0 2 ) .   
T h e  5 - ye a r  O S  s i gn i f i ca n t l y i m p r ov e d  i n  th e  a d j uv an t  c h emo t he r a p y 
p lu s  r ad i a t i on  gr o up  co m p a r ed  wi t h  che mo th e r a p y a l o n e  (9 0 .4 % a nd  
7 8 .7 %)  ( HR 0 . 79  [9 5 % C I  0 . 7 4 ,  0 . 9 7 ] ;  P  =  0 . 0 3 ) .  No  s ev e re  t ox i c i t y 
w as  r e po r t e d .   
T hi s  t r i a l  c r e a t ed  a  l o t  o f  i n t e r es t  a s  i t  s h o ws  a  s i gn i f i can t  b en e f i t  
f ro m PM RT  i n  h i gh  r i sk  no d e  n e ga t i v e  d i s eas e  
Sm i th  e t  a l  i d en t i f i e d  1 8 , 03 8  wo men  w i t h  T1 - 2  no d e- po s i t i v e  
i nv a s iv e  b re as t  canc e r  wh o  w e re  t r ea t ed  wi t h  m as t ec t o m y b e twe en  
1 9 8 8  a nd  1 99 5 .
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Th e  m ed i an  f o l l o w- u p  w as  8 . 1  yea r s .  A  to t a l  o f  
1 1 ,0 51  p a t i e n t s  (6 1%)  h ad  o ne  t o  t h r ee  p os i t i v e  n od es .  Of  t h ose  
p a t i en t s ,  on l y  8 %  re ce iv e d  PMR T c o mp a re d  wi t h  20 % o f  p a t i en t s  
w i th  f ou r  t o  s i x  i n v o lv e d  no d es  a nd  3 1% o f  p a t i en t s  w i th  s e v en  o r  
mo r e  p o s i t i v e  no d es .  T h i s  s t u d y d i f f e r s  f ro m  t h e  cu r r en t  p r ac t i s e ,  
w h e r e  PMR T i s  i n d i c a t ed  i n  a l l  p a t i e n t s  w i th  mo r e  th an  3  p o s i t i v e  
n o d es .   
T h e y f o u n d  th a t  t he  su rv i va l  b en e f i t  f ro m  PM RT i n c r ea s ed  wi t h  t h e  
n u m b er  o f  i nv o lv ed  r egi o n a l  l ymp h  no d es ,  r ea ch i n g s i gn i f i can c e  a t  
a  t h re sh o ld  o f  s ev en  o r  mo r e  i nv o lv e d  n o d es .  N o  O S b en e f i t  f r o m  
PMR T  was  no t ed  f o r  p a t i e n t s  w i t h  o n e  t o  t h r ee  i nv o l v ed  no d es ,  an d  
r o u t i n e  us e  o f  P MRT  w as  n o t  su p p o r t ed .  T he y s u gges t ed  th a t  t h e  
d e c i s i on  t o  o f fe r  PMR T  fo r  su ch  p a t i en t s  mu s t  b e  i n d i v idu a l i zed  
b a sed  o n  c l i n i c op a th o lo gi c  r i s k  f ac t o r s  and  p a t i en t  p re f e ren ce .  
 
Su p r a  C l av i cu l a r  Rad io t h e rap y (8 )  
 
Y a t es  e t  a l  co mm en t ed  t h a t  i n  m an y c en t re s ,  s up ra c l a v i cu l a r  f os sa  
r ad i o t h er a p y ( SC FR T )  i s  no t  ro u t i n e ly  o f f e r ed  t o  b r ea s t  c an ce r  
p a t i en t s  w i th  o n e  t o  t h re e  p os i t i v e  l ym p h  n od es .
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 T h e y a i m ed  to  
i d en t i f y a  s ub gr o u p  o f  t h ese  p a t i en t s  wh o  a re  a t  h i gh  r i s k  o f  s up r a -  
o r  i n f r ac l av i cu l a r  fo s s a  r e l ap se  an d  c an  be n e f i t  f r o m  SC FR T.  
T h e y p e r fo rm e d  a  r e t ro sp ec t iv e  an a l ys i s  o f  1 , 0 6 5  c as e s .  Pa t i en t s  
u n d e r w en t  r ad i c a l  b r e as t  con se r v i n g  su rge r y  o r  m as t ec t om y.  A  t o t a l  
o f  4 5 % of  p a t i en t s  r ec e iv ed  a d ju v an t  ch e s t  wa l l / b r ea s t  RT.  No  
p a t i en t s  r ec e i v ed  ad ju v an t  SCFRT .  T he  p r i m ar y  en d p o i n t  wa s  su p ra  
c l a v i cu l a r  f a i l u r e  ra t e .  ( SC FR ) T h e  SCFR  r a t e  was  9 .2 % .  Med i an  
t i me  f ro m p r i m ar y  d i agn o s i s  t o  SC FR  w as  3 .4  yea r s  ( r an ge ,  0 .7 –
1 4 .4  ye a r s ) .  A  h i gh e r  g ra d e  and  n u mb er  o f  po s i t i v e  l ym p h  n od es  
w er e  t h e  m os t  s i gn i f i c an t  p r ed i c t o r s  o f  SC FR  o n  mul t i v a r i a t e  
an a l ys i s .  10  yea r  S CFR r a t es  wer e  l e ss  t h an  1 % in  a l l  p a t i e n t s  w i t h  
G ra d e  1  ca nc e r s  com p a r ed  wi th  3 0 % in  t ho s e  h av i n g G r ad e  3  
ca n c e r s .   
T h e  au th o r  co n c lu de d  t h a t  p a t i e n t s  wi th  tw o  to  t h r ee  po s i t i v e  
ax i l l a r y n o d es  a nd /o r  h i gh - gr a d e  d i s e as e  m ay w ar r an t  c ons id e r a t i on  





R T  r e l a t ed  mo rb id i t y ( 9 )  
 
H o j r i s  e t  a l  s e l ec t ed  a  su b gr o u p  o f  8 4  p a t i en t s  f r o m th e  Da n i s h  
T r i a l s  (8 2b  a nd  c )  an d  l o o k ed  a t  t he  l a t e  t r ea t m en t - r e l a t ed  
mo r b i d i t y a f t e r  mas t ec to m y an d  ad ju va n t  sys t e mi c  t r ea t me n t  w i t h  
an d  wi th ou t  p os to pe r a t i v e  i r r ad i a t i o n .
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T h e  me di an  l en gt h  o f  fo l l o w-u p  f ro m m as t ec to m y w as  9  yea r s  
( r a n ge  6 – 1 3  yea r s ) .  L ym p h o ed em a w as  m ea su re d  i n  1 4%  of  t h e  
i r r ad i a t ed  p a t i en t s  a n d  3 % o f  t h e  no n - i r r ad i a t ed  p a t i en t s .  S l i gh t l y 
d e c r ease d  sh o u l d e r  m o b i l i t y  w as  me asu r ed  i n  4 5 % o f  t h e  i r r ad i a t ed  
w o me n  a nd  1 5 % of  t h e  n o n - i r r ad i a t ed  p a t i en t s ,  bu t  m od era t e  –  t o   
mo r e  s ev e r e  i m p a i rm en t  wa s  s e en  i n  on l y  5 % o f  t h e  i r r ad i a t ed  
p a t i en t s  an d  i n  n o ne  o f  t h e  no n - i r r ad i a t e d  p a t i en t s  (p=0 . 00 4 ) .  1 7 % 
o f  t he  i r r ad i a t ed  p a t i en t s  a nd  2 % o f  t he  no n - i r r a d i a t e d  p a t i en t s  
f o un d  th a t  i mp a i r me n t  o f  s ho u l d er  m ov e m ent  c au se d  s ym p to m s  
( p= 0 . 0 0 1 )  
 
R i s k  –  &  p r o gn os t i c  f a c t o r s  (1 0 - 11 )  
 
T 1 -2 ,  N 0  p a t i en t s  m a y w ar r an t  PMR T.  In  t he  pas t ,  PMRT  w as  o n l y 
co ns id e r ed  fo r  t h ese  p a t i e n t s  i f  t h e  s u rgi c a l  m ar gi n s  w er e  i nv o lv ed  
an d  no  fu r th e r  s u r ge r y  wa s  i n d i c a t ed .   H ow ev e r ,  mu l t i p l e  s t ud i e s  
h a v e  q u e s t i on ed  wh e t h e r  ea r l y- s t age  d i s e as e  wi t h  a ggr e s s iv e  
b io lo gi ca l  ma r ke r s  ( su ch  a s  LV I ,  ER 0 -2  an d  yo u n g a ge )  sh o u ld  
w ar r an t  P MR T.  
 
A b i - Ra ad  e t  a l  r e v i e we d  1 1 3 6  T 1 - T2 ,  N 0  c as es  t r ea t ed  wi t h  
ma s t e c to m y wi t h o u t  PM RT .
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 T h e  10 -yea r  LRR  w as  5 .2 % ( 95 % C I :  
3 . 9– 6 . 7% ) .  Th e  ch es t  w a l l  w as  t h e  mo s t  co m m o n s i t e  o f  LRR  
( 7 3 %) . T u mo u r  s i z e ,  m ar g i n ,  p a t i en t  age ,  s ys t e mi c  t h er a py,  a n d  
l ym p h o v asc u l a r  i n v as io n  ( LV I)  we r e  s ign i f i ca n t l y a s so c i a t e d  wi t h  
LR R  o n  m ul t i v a r i a t e  a n a l ys i s .  T h e  10 -yea r  LRR  fo r  p a t i en t s  w i t h  n o  
r i sk  f a c t o r s  w as  2 .0 %  (9 5%  C I :  0 .5 –5 . 2 %) ,  w h e rea s  t h e  LR R  f o r  
p a t i en t s  w i th  t h r ee  o r  mo r e  r i sk  f ac to r s  w as  19 .7 % (9 5% C I :  1 2 . 2–
2 8 .6 %) .  
I t  wa s  su g ge s t e d  t ha t  p a t i en t s  wi th  T 1- T 2 N0  b r e as t  can ce r  wh o  
u n d e r go  ma s t e c to my re p r e s e n t  a  f av ou ra b l e  gr o u p  fo r  wh ich  P MRT  
r en d er s  l i t t l e  b en e f i t ,  b u t  s e l ec t ed  p a t i e n t s  w i th  m ul t i p l e  r i s k  
f ac to r s  i n c l ud i n g LV I ,  t u m o ur  s i ze  ≥2  c m,  c l os e  o r  po s i t i v e  m ar gi n ,  
age  ≤  5 0 ,  an d  no  s ys t e mi c  t h e rap y a r e  a t  h i gh e r  r i sk  o f  LRR an d  
ma y b en e f i t  f r o m  PMR T .  
T r uo n g e t  a l  r ev i ewed  8 21 ,  T 1 – T2 ,  N1  p a t i en t s  b e t w een  1 9 8 9  an d  
1 9 9 7  t r ea t ed  wi th  ma s t e c to m y w i t ho u t  ad j uv a n t  RT  an d  a im ed  to  
d e f i n e  t h e  i n d iv id ua l  -  an d  co m bin a t ion s  o f  f a c t o r s  a s s oc i a t ed  wi t h  
an  i n cr e ased  r i s k  o f  LR R  t ha t  ma y j u s t i f y PM RT .  
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T h e  me di an  f o l l ow -u p  w a s  7 . 7  ye a r s .  Sys t em i c  t h e rap y w a s  u s ed  i n  
9 4 % o f  p a t i en t s .  Th e  1 0 -yea r  LRR  was  1 2 . 7 %.  Wi t ho u t  PMR T ,  a  1 0-
ye a r  LR R  r i s k  o f  >2 0 % w as  i d en t i f i ed  i n  wo m en  wi th  o ne  t o  t h r e e  
p o s i t i v e  no d es  p l us  a t  l e a s t  on e  o f  t h e  f o l l o wi n g  f a c to r s :  age  < 4 5  
ye a r s ,  S t age  T 2 ,  h i s to l o gi ca l  G rad e  3 ,  ER - nega t i v e  d i s ease ,  m ed i a l  
l o c a t i on ,  mo r e  t h an  o n e  p o s i t i v e  no de ,  o r  > 25 %  o f  no d es  p o s i t i v e  
( a l l  p  <  0 . 05  o n  un iv a r i a t e  an a l ys i s ) .   
O n  mu l t i v a r i a t e  an a l ys i s ,  t he  fo l lo win g w er e  s t a t i s t i ca l l y  
s i gn i f i can t  i nd e p end e n t  f ac to r s  as so c i a t ed  wi t h  g re a t e r  LRR ,  w hi ch  
me r i t ed  c on s i de r a t i o n  fo r  PMRT :  
•  A ge  < 4 5  yea r s ,   
•  >2 5 % o f  n o de s  p o s i t i v e  ( no .  o f  po s i t i ve  no d es  d iv i d ed  b y 
n u m b er  o f  n od es  r em o v e d) ,   
•  a  m ed i a l  t u m ou r  l o ca t i o n ,  a nd   
•  E R -n ega t iv e  s t a tu s   
 
T h i s  r ev i ew sho w ed  t h a t  t h e  n u mb e r  o f  l ym p h n o d es  i s  an  i mp or t an t  
p r o gn o s t i c  f ac to r .  T h e  r a t i o  o f  p os i t i ve  t o  t o t a l  ex c i s e d  l ym p h n o d e s  
w i l l  b e  d i s cu ss e d  i n  t h e  f o l l ow in g  4  a r t i c l e s .  
 
 
L ymp h n o d e  r a t i os  (1 2 -1 9 )  
 
T r uo n g e t  a l  no t e d  d i s c rep a n c i e s  in  r ep o r t ed  b as e l i n e  l o co r egi o n a l  
r ec u r ren c e  ( LR R )  r i s ks  i n  T 1 – T2 ,  N1  p a t i en t s .  Th e y p os tu l a t ed  t h a t  
i t  i s  a t t r i b u t ed  t o  va r i a t i on s  i n  l ymp h  n o d e  s t ag i n g t e ch n iq u es ,  
w h ich  h av e  y i e l d e d  d i f f e re n t  n u mbe r s  o f  d i s s ec t ed  l ym p h  n o de s .
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T h e y s e t  ou t  t o  ev a l u a t e  t h e  p ro gn o s t i c  imp a c t  o f  t h e  l ym p h no d e  
r a t i o  ( LN R )  o n  r ecu r r en ce  an d  su rv iva l  i n  wo me n  wi th  on e  t o  t h r ee  
p o s i t i v e  l ym p h  n ode s .  
5 4 2  wo me n  w ho  rece i ve d  po s t  m as t ec to m y a d j uv a n t  s ys t em i c  
t h e ra p y wi t ho u t  r ad i o t he ra p y we r e  r ev i ew ed .  Ten - yea r  LR R ,  d i s t an t  
r ec u r ren c e  ( DR ) ,  an d  OS  r a t es  w er e  s t r a t i f i ed  b y t h e  n u mb e r  o f  
p o s i t i v e  l ym p h  n ode s ,  t h e  n u mb er  o f  d i s s ec t e d  l ymp h n o d es ,  an d  t h e  
p e rc en t age  o f  po s i t i v e  l ym p h  n od e s .   
T h e  me di an  f o l l ow -u p  w a s  7 . 5  ye a r s .  LRR ,  DR ,  an d  O S  r a t e s  
co r r e l a t ed  s i gn i f i can t l y w i t h  t h e  n u mbe r  o f  po s i t i v e  l ym p h  n o de s  
an d  th e  p e rc en t age  o f  p o s i t i ve  l ym p h  n o d es ,  b u t  no t  wi t h  t h e  
n u m b er  o f  d i s s e c t ed  l ym p h  n od es .  T he  cu t -o f f  l ev e l  a t  w h ic h  t h e  
mo s t  s i gn i f i c an t  d i f f e re n ce  i n  LRR  w as  o bse r ve d  w as  2 5% p o s i t i ve  
l ym p h  n od es  ( t he  10 - yea r  LRR  r a t e s  we r e  13 .9 % and  3 6 . 7 % in  
w o me n  wi th≤  2 5 % an d  > 25 % p o s i t i v e  l ym p h  n od es ,  r e sp ec t i v e l y ;  
P= 0. 0 00 1 ) .  H i gh e r  D R ra t e s  an d  l o w e r  O S  r a t e s  we r e  ob se r v ed  
am o n g p a t i en t s  w ho  h ad  >  2 5 % po s i t i v e  l ym p h n o de s  c o mp a re d  wi t h  
p a t i en t s  w ho  h ad   ≤  2 5%  p os i t i v e  l ym p h  no de s  ( DR:  5 3 % v s . 30 % ,  
r e s p ec t iv e l y;  P  = 0 .0 0 0 1 ;  O S:  43 %  v s .  6 3 %,  r esp e c t iv e l y;  P  
=0 .0 00 1 ) .  O n  m u l t i v a r i a t e  an a l ys i s ,  t h e  p e rce n t age  o f  p os i t i v e  
l ym p h  n od es  an d  the  h i s to lo gi c a l  gr a de  w er e  s i gn i f i ca n t ,  
i nd e p en de n t  f ac to r s  a s so c i a t ed  wi t h  LRR ,  DR ,  and  O S .  
T h e  au th o r s  co n c lud ed  th a t  t h e  LN R  ma y b e  u s ed  t o  i d en t i f y 
p a t i en t s  a t  h i gh  r i sks  o f  po s t ma s t e c to m y l o co re gi o n a l  and  d i s t a n t  
r ec u r ren c e .  T h es e  p a t i en t s  m a y b en e f i t  f ro m a d j uv an t  r ad io th e r ap y 
an d  m o r e  a ggr e s s i ve  sys t e mi c  t h er a p y r eg i me n s .  
T h e  ex t e n t  o f  ax i l l a r y  d i s s ec t i o n  d i f f e r s  b e t w een  cen t r e s  a n d  t h i s  
ma ke s  t h e  ev a l u a t i o n  o f  r es u l t s  t ro u b le so me .  Tru o n g  e t  a l  co m p a r ed  
d a t a  be tw een  2  c en t r e s  t o  ex a mi n e  t h e  p o we r  o f  t h e  LNR .  
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8 2  p a t i e n t s  wi t h  N1  b r ea s t  c anc e r  t r ea t ed  wi t h o u t  PMRT  in  t he  
B r i t i s h  Col u mb i a  (BC )  r a nd o miz ed  t r i a l  w e re  co mp ar ed  w i t h  d a t a  
f ro m 4 62  p a t i en t s  t r e a t ed  wi t h o u t  PM R T in  p ro sp e c t iv e  
ch em ot h e rap y t r i a l s  a t  t h e  M.  D .  An de r s on  Can c e r  Cen t re  
( MD ACC ) . 1 4 ,  1 5 ,  1 6 ,  1 7  T h e  me di an  nu mb e r  o f  ex c i s ed  n o d es  w as  1 0  
i n  B C an d  1 6  i n  MD A CC.  T h e  1 0 - ye a r  LR R  ra t e  fo r  p a t i en t s  w i th  1 –
3  p os i t i v e  no d es  was  h i gh e r  i n  B C com p ar e d  wi th  MD ACC  
( 2 1 . 5 %v s .  1 2 . 6%;  p =  0 . 0 2 ) .  H ow e v er ,  w h e n  ex am in in g LRR  u s i n g 
t h e  LNR ,  n o  d i f f e ren ce s  w e re  fo un d  be t we en  in s t i tu t i o ns .  No d a l  
r a t i o  > 2 0 % wa s  a s so c i a t ed  w i t h  LR R  >2 0 %,  war r an t i n g  PM R T  
co ns id e r a t i o n .  In  p a t i en t s  w i t h  1 – 3  p os i t i v e  no d es ,  ev a lu a t i n g  n od a l  
p o s i t i v i t y u s in g  LN R  re du ce d  i n t e r - i ns t i t u t i o n a l  d i f f e r en ce s  i n  LR R  
es t i ma t e s  an d  t h e  au th o r s  con c lu d ed  th a t  t h e  LN R  ma y b e  us e f u l  f o r  
ex t r a po l a t i n g  d a t a  f r o m p r o sp ec t i v e  t r i a l s  t o  c l i n i ca l  p r ac t ic e s  i n  
w h ich  ax i l l a r y  s t a gi n g  ex t en t  v a r y.  
 
V o o rd e ck e r s  e t  a l  an a l ys ed  8 10  p a t i e n t s  w i t h  i n vas i v e ,  n od e -
p o s i t i v e  b r ea s t  c an ce r  t o  ev a lu a t e  i f  t h e re  w as  a  c o r re l a t i o n  
b e twe en  t h e  r a t io  o f  i n v o l v ed  ax i l l a r y l ym p h  n od es  an d  OS .  A l l  p T -
s t a ge s  w ere  i nc lu d ed .
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T h e  ra t i o  o f  n od a l  i n v o lv em en t  (LNR )  w as  ca t ego r i z ed  i n to  t h re e  
gr o u p s ,  pN  ≤  1 0 % (n  =  2 1 2 ) ;  b e t we en  1 1 % an d  5 0 % (n  =  3 4 6)  an d  
b e twe en  51  an d  1 00 %  (n  =1 8 3 ) .  T h e  O S  a t  5  an d  10  yea r s  w as  78 %  
an d  59 % re sp e c t iv e l y.  T h e  c aus e  sp e c i f i c  su r v i va l  r a t e s  we r e  84 % 
an d  69 %.  In  u n i v a r i a t e  an a l yse s ,  a ge ;  gr ad e ;  pT - s t age ;  
ch em ot h e rap y,  t h e  n u m b er  o f  i n v o lv ed  n od es  ≤  3  v e r su s  >3  an d  th e  
LN R  we re  s t a t i s t i ca l l y  s i gn i f i c an t l y  a s so c i a t ed  wi th  o v e ra l l  
su rv iv a l .  On  mu l t i v a r i a t e  an a l ys i s  i t  wa s  fo u n d  t h a t  t h e  LN R w as  
t h e  mo s t  s i gn i f i ca n t  p r o gn o s t i c  f a c t o r .   
 
V an  d e r  Wa l  e t  a l  n o t ed  t h a t  c l a r i t y r e ga r d i n g t h e  ax i l l a ry  
d i s s ec t i o n  an d  s u rv i v a l  i s  e ss en t i a l ,  e sp ec i a l l y i n  a  p e r i o d  o f  
i n c re as in g  p o p u l ar i t y f o r  t h e  se n t i n e l  n o de  b io ps y.  
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D a t a  f ro m  45 3  p a t i en t s  w i th  s t a ge  I  o r  I I  b re as t  can c e r  wer e  s tu d i ed  
t o  i n v es t i ga t e  w h eth e r  t h e  t o t a l  n u mb er  o f  r em ov ed  l ymp h  n o d es  
an d  th e  r a t i o  o f  i n vad ed / r e mo v ed  l ym p h  n o de s  l ymp h  n o de  r a t i o  
( LNR )  w ou ld  p ro v e  t o  b e  i n d ep e nd en t  p ro gn o s t i c  f ac to r s  f o r  
su rv iv a l .  Th e  t o t a l  n u mb er  o f  r emo v ed  l ymp h  no d es  an d  th e  LN R 
w er e  an a l ys ed  f o r  t h e i r  p r o gn o s t i c  v a lu e  i n  co mp ar i so n  wi th  kn o wn  
p r o gn o s t i c  f ac to r s .  
N o d e -n ega t iv e  p a t ie n t s  w i th  <1 4  lymp h  no de s  r em ov ed  had  a  1 0  
ye a r  s u r v i v a l  o f  79%  co mp ar ed  wi t h  89 %  i n  p a t i en t s  w i th  ≥1 4  
l ym p h  n od es  r e mo ved  ( P  =  0 .0 05 ) .  Th e  1 0  yea r  su rv i v a l  fo r  p a t i en t s  
w i th  an  LNR  ≥  0 . 2  w as  5 2 %,  c o mp ar e d  w i th  7 3 % fo r  p a t i en t s  w i t h  
an  LNR< 0 . 2  ( P= 0 . 00 0 1) .  Fo r  n o d e- n ega t i v e  p a t i e n t s ,  on l y  a ge  an d  
t o t a l  n u m ber  o f  r emo v ed  l ym p h  n od es  w ere  s i gn i f i can t  p r o gn o s t i c  
f ac to r s .  Fo r  n od e -po s i t i v e  p a t i en t s ,  age ,  t o t a l  n u mb e r  o f  re mo v e d  
l ym p h  n od es  an d  the  LN R  w er e  s i gn i f i c an t  r i s k  f a c t o r s  fo r  su r v iv a l  
o u t c o m e.  T h e  LN R  w as  a l s o  s i gn i f i ca n t l y a s so c i a t e d  wi t h  t h e  
p r e s en ce  o f  d i s t an t  me ta s t a s es  d ur in g  f o l l o w -u p (h a za rd  r a t i o  3 . 56 ,  
r an ge  1 . 63  -  7 .7 7 ) .  
T h e  au th o r s  co n c lud ed  th a t  fo r  no d e -p o s i t i v e  p a t i en t s ,  t h e  LN R  
p r ov ed  to  b e  a n  ex ce l l en t  p r ed i c to r  f o r  su r v i va l  ou t c o m e  o r  
d e v e l o p m ent  o f  m e ta s t a t i c  d i s e as e  a nd  th a t  t h e  s e l ec t i on  o f  l ymp h  
n o d e - po s i t i v e  p a t i en t s  b a se d  o n  t h e  LNR m a y gu i d e  s p e c i f i c  
ad ju v an t  t r ea t me nt  ch o i ces .  
 
C on s ens us  s t a t e m en t s  an d  –  gu i d e l i n es  (2 0 -2 1)  
 
G n an t  e t  a l  s u m m ar i ze d  t h e  20 1 1  S t  Ga l l e n ’ s  con sen s u s .  R ou t in e  
PMR T  was  c le a r l y  en d o r sed  f o r  p a t i en t s  w i th  mo r e  t h a n  3  i n vo lv ed  
n o d es  ( 88 % ye s ,  5  % no ) .  P MRT  w as  d e c l i n e d  f o r  p a t i en t s  w i th  1 -3  
a f f ec t ed  no d es  (1 8%  yes ,  71 % no )  u n l e s s  t h e y w er e  yo u n g ( < 4 5  yr s ;  
5 1 % ye s ,  4 2 % n o )  o r  p r e se n t ed  wi th  ex t en s iv e  v asc u l a r  i n v as io n  
( 5 7 % ye s ,  2 6 % n o ) .
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T h e  NC CN  gu i d e l i n es  (v er s i on 1 . 20 1 4)  ad v i s e s  s t r on g  co n s i d er a t io n  
o f  p o s t m as t ec t o m y i r r ad i a t i o n  i n  wo me n  wi t h  1  t o  3  p os i t i v e  
ax i l l a r y l ym p h n o d es  b as ed  o n  d a t a  f ro m t h e  D an i sh -  
1 , 2
  an d  B r i t i sh  
C ol u mb ia  t r i a l s  
1 4 , 1 5
.   I t  ad m i t s  t h a t  i t  ge n e r a t ed  s ub s t an t i a l  
co n t ro v e r s y  am o n g  t h e i r  p an e l  me mb ers  b ec au se  h i gh  l ev e l  
ev id en ce  ex i s t s  bu t  i t  i s  co n t rad i c to r y.   
T h e  E SMO  gu i d e l i n es  o f  20 1 3  s up p o r t  t he  u se  o f  PM RT  f o r  p a t i en t s  
w i th  on e  t o  t h re e  p o s i t i v e  ax i l l a r y l ymp h  n od es  an d  c a l l  t h e  
ev id en ce  “a s  s t r on g  a s  fo r  p a t i en t s  w i th  mo re  i nv o l ved  l ym p h  
n o d es ,  h o we v e r  l e ss  a ccep t e d ” .  E SMO r ec o m me nds  i t  s h ou ld  b e  
co ns id e r ed ,  i n  t h e  p r e sen ce  o f  a dd i t i on a l  r i sk  f ac to r s  s u ch  as  yo u n g  
age ,  v a s cu l a r  i n v a s i o n  an d  a  l o w n u mbe r  o f  ex a min ed  ax i l l a ry  
l ym p h  n od es .   
T h e  l a t e s t  ve r s io n  o f  Upt od a t e  ®  co m me n t s  t h a t  d ec i s io n s  r e ga r d in g 
t h e  t r e a t m en t  o f  wo me n  wi t h  l es s  t h an  f o u r  p a th o l o gi ca l l y  i n v o lv ed  
n o d es  sh ou ld  b e  i nd iv id ua l i z ed  b a sed  o n  t h e  p a t i en t ’ s  s pe c i f i c  r i s k  
p r o f i l e  a nd  co n s id er a t i o n  o f  b o th  t h e  ben e f i t s  a nd  r i s ks  o f  RT .  Th e y 
r ec o mm e n d  r eg i o na l  R T fo r  wo me n  who  wi s h  t o  m ax i mi z e  t h e  
o p p o r t un i t y  t o  r ed uce  t h e i r  r i s k  o f  r ecu r r en ce  an d  po t e n t i a l l y  
i mp ro v e  d i s e as e - spe c i f i c  su r v i v a l .  H ow ev er ,  p a t i en t s  sh ou ld  b e  
co un s e l l e d  a bo u t  t h e  h igh e r  r i s k  o f  t ox i c i t i es  co m p ar ed  w i th  b rea s t  
R T on l y .  Fo r  w o m en  a t  gr ea t e r  r i sk  o f  t ox i c i t i e s  fo r  wh at ev e r  
r ea so n  an d  t ho se  no t  w i l l i n g  t o  b e  exp os ed  t o  t h e  i n c r eas ed  r i s k  o f  
r ad i a t i o n - re l a t ed  t o x i c i t i e s  ( e g ,  l ym p h ed e ma ,  r ad i a t i on  f i b r o s i s ) ,  
t h e  au th o r s  w ou ld  n o t  p r o cee d  wi th  r egi o n a l  RT ,  b u t  o f f e r  l o c a l  RT  
t o  t h e  ch es t  wa l l  on l y .  
  
 
C o r r e sp on d en ce  &  Fu t u r e  T r i a l s  (2 2 -2 4 )  
 
Ma rk s  e t  a l  en t i t l ed  t h e i r  a r t i c l e  “O n e  to  T h ree  V ersu s  Fo u r  o r  
Mo r e  Pos i t i ve  No d es  an d  Po s t m as t ec to m y R ad io t h e rap y:  T im e  to  
E n d  th e  D eb a t e ” .
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 T h i s  ed i t o r i a l  w as  p u b l i sh ed  i n  t h e  JCO  in  2 00 8 ,  
b u t  u n fo r t un a t e l y ,  t h e  d eb a t e  h as  n o t  ye t  en de d .   
T h e  a r t i c l e  me n t io n s  t h a t  t h e  su bs e t t i ng  o f  p a t i en t s  i n t o  g r o up s  wi th  
o n e  t o  t h r e e  v e r su s  f o u r  o r  mo re  po s i t i v e  no d es  i s  an  a r t i f i c i a l  
d i s t i n c t i o n  o r i g i n a t i n g  i n  t h e  ea r l y  d a ys  o f  ad j uv an t  s ys t emi c  
t h e ra p y fo r  b re as t  c an c e r .  T h e  pu b l i sh ed  d a t a  d e mo ns t r a t e s  t ha t  
t h e re  i s  n o  m agi c a l  c h an ge  o c cu r r in g  a t  t he  3  t o  4  no d a l  bo u nd a r y 
l ev e l .  Lo c o r eg i o n a l  r e l ap se  r i sk  i n c r eas es  ap p rox i m a t e l y l i n e ar l y 
w i th  t h e  n u m b e r  o f  p os i t i v e  ax i l l a r y  n o d es .  Th e  au t h or s  b e l i ev ed  
t h a t  i t  i s  t i me  t o  d i s p en s e  wi t h  t h e  a r t i f i c i a l  p ar t i t i o n in g o f  p a t i en t s  
i n t o  g ro u ps  wi t h  on e  t o  t h re e  v e r s us  fo u r  o r  mo r e  p o s i t i v e  n o d es .   
R ega r d i n g  t h e  t o x ic i t y  o f  PMR T t h a t  i s  m en t i on e d  i n  e a r l i e r  t r i a l s ,  
t h e  au th o r s  w e re  no t  co n ce rn ed .  Wi t h  mo d e rn  t r e a t m en t  p l an n i n g  
t ec hn i q u es ,  t h e y f ee l  t h a t  i t  i s  ge n e ra l l y f ea s ib l e  t o  av o i d  t h e  h ea r t ,  
an d  m in i mi z e  l u n g ex po su re .  Wi t h  t h e  R T f i e lds  d e s i gn ed  t o  l i mi t  
ex po su r e  to  t he  d i s s e c t ed  ax i l l a r y t i s su e s  i t  i s  s a i d  t h a t  a r m  o ed em a  
sh o u l d  b e  a  r e l a t i ve l y  u n c o m mo n  ev en t .  
T h e  au th o r  b e l i ev es  t h a t  c o m pr eh en s iv e  PMRT  i s  ap p ro pr i a t e  f o r  
t h e  gr ea t  ma jo r i t y o f  n o d e - p os i t i v e  p a t i en t s  un d e rgo i n g  ma s t e c to m y 
an d  so m e  s e l e c t i o n  b as ed  o n  o t he r  c l i n i ca l  an d  b i o lo gi c  f ac t o r s  m a y 
b e  i mp o r t an t  an d  ap p ro p r i a t e .  
 
T h e  JC O pu b l i sh ed  a  c o r re sp on d en ce  l e t t e r  b y  R us se l  e t  a l  wh i ch  
r e f e r r ed  t o  t h e  ed i to r ia l  b y  Mar ks  e t  a l . 2 2  Th ey d i d  n o t  ag re e  t h a t  
t h e  PMR T de b a t e  i s  n ow  c lo sed . 2 3  
T h e  f i r s t  i s su e  t h e y  ad d r es sed  was  t h e  ex t en t  o f  t h e  t a rge t  v o lu m e  
f o r  PMR T.  Th e  au th o r  m en t io ns  t h a t  i t  i s  un k n ow n  wh e the r  fu l l  
l o co r eg io n a l  r a d i a t i o n  g i v es  ad d i t i o n a l  b e n ef i t  b e yo n d  c hes t  w al l  
r ad i a t i o n  a lo n e ,  b eca u s e  t h e re  i s  an  ex t r e me ly  l o w  r i sk  o f  ax i l l a r y  
r ec u r ren c e  a f t e r  ad eq u at e  ax i l l a r y  d i s se c t i on .  Th e  ax i l l a ry  f i e l ds  
a r e  r e sp o ns i b l e  f o r  i n cr e as in g t h e  t ox i c i t y o f  P MR T ( l un g ,  b r ac h i a l  
p l ex us ,  sh ou ld e r  fun c t io n ,  an d  a r m o ed em a)  as  w e l l .  T h ey f e e l  t h a t  
i t  i s  b e t t e r  a t t en t i o n  t o  su r gi c a l  t ec hn iq u e  i n  t h e  ax i l l a  and  
w id esp r e ad  ad o p t ion  o f  ad ju van t  an t h ra c yc l i n e s ,  t ax a n es ,  
t r as tu zu mab ,  a nd  h o r mo na l  t h e r ap y t ha t  a r e  m a in l y r e s po n s i b l e  f o r  
su b s t an t i a l  r edu c t io n s  i n  lo ca l  r e cu r ren c e  r a t e s .  
T h e y e s t i m at e  t h e  LR R  o f  i n t e r me di a t e - r i s k  p a t i en t s  i s  i n  t h e  r an ge  
o f  5 %  to  1 5 %, a nd  th a t  fu r th e r  r ed u c t i on s  wi th  PMR T  m ay  b e  t o o  
sm a l l  t o  j us t i f y  t h i s  t r ea t me nt ,  e sp ec i a l l y i f  c a rd i ac  t i s s ue  i s  
i n c lu d ed  i n  t h e  t r ea t me nt  v o lu me .   
T h e  au th o r s  a gr e ed  w i th  M ar ks  r ega r d i n g  t he  a r t i f i c i a l  cu t -o f f  a t  
f o u r  o r  m o re  p os i t iv e  n od e s  a s  an  i n d i ca t i on  fo r  PM R T.  Th e y 
su gge s t e d  t h a t  t h e  n o d a l  r a t i o s  whi c h  h a v e  b een  s ho wn  t o  h av e  
p r o gn o s t i c  v a l u e  mi gh t  be  a  m o r e  r e l ev a n t  p a r am et e r  t o  de t e r mi n e  
l o c a l  r ecu r r en c e  r i sk .   
T h e re  i s  a cc u mu l a t i n g  e v i d en ce  t h a t  b i o l o g i c  f ac to r s ,  i n c l u d in g  
ge n e t i c  a l t e ra t i on s  a n d  gen e  ex pr es s i o n  p r o f i l e s  w i l l  be  ab l e  t o  
p r ed i c t  t h e  r esp on se  t o  b o th  ad ju v an t  r ad i o t h e r ap y an d  
ch em ot h e rap y.  I t  i s  i mp o r t an t  t o  i d e n t i f y m o l ec u l a r  m ar ke r s  w hi c h  
ca n  gu i de  t r e a t m en t  s t r a t e gy f o r  a d j uv an t  r ad io t h e r ap y.   
 
T h e  SU PRE MO  T r ia l  ( Se l e c t i v e  U s e  o f  Po s t op e r a t i v e  R ad io th e r ap y 
A f tE r  M a s t e c t O m y)  i s  cu r re n t l y r e c r u i t i n g  p a t i e n t s  an d  ho p es  t o  
en d  t h e  d eb a t e .   
T h e  ro l e  o f  p o s t mas t ec to m y c h e s t  w al l  i r r ad i a t i o n  wi th o u t  i nc lu s io n  
o f  t he  r e gi o n a l  a r ea s  w i l l  b e  i n v es t i ga t ed  i n  t h e  i n t e r m edi a t e - r i sk  
gr o u p  ( d e f in ed  a s  T1 N 1,  T 2 N1 ,  o r  T 2 N0  wi t h  gr ad e  3  o r  va sc u l a r  
i nv a s io n ) .
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E l i g i b l e  p a t i en t s  w i l l  b e  r an do m is ed  b e t w een  n o  ch es t  wa l l  
i r r ad i a t i o n  ( s t an d a rd )  an d  c hes t  w a l l  i r r a d i a t i o n  ( ex p e r i m en t a l  
a r m ) .  T h e  p r i m ar y  en d  po in t  i s  ov e r a l l  su r v i v a l .  Se co nd a ry  en d  
p o in t s  a r e  ch es t  w al l  r ecu r r en c e ,  d i s e as e - f r ee  su rv iv a l ,  d i s t an t  
me t a s t as i s - f r ee  su rv iv a l ,  a c u t e  a nd  l a t e  m o rb id i t y ,  q u a l i t y  o f  l i f e  
an d  co s t  e f fe c t i v ene s s .  
O n e  o f  t h e  mo s t  i mp o r t an t  a sp ec t s  o f  t h e  SU PR E M O s t udy  i s  t h e  
T R AN S- SU PR E MO b io l o gi c a l  s ub s t ud y.  I t  p r ov id es  an  op p or tu n i t y  
t o  p ro sp e c t i v e l y s tu d y p o t en t i a l  p r o gn o s t i c  f ac to r s  fo r  l o ca l  c on t ro l  
a s  we l l  a s  p r ed i c t i v e  f ac t o r s  o f  r a d io sen s i t i v i t y.  T h e  l a t t e r  m a y,  i n  
f u tu r e ,  l e ad  u s  t o  t a i l o r - m ad e  m ed i c ine ,  p r ed i c t i n g  w h o  w i l l  o r  w i l l  
n o t  b en ef i t  f r o m p os to p e ra t i v e  r a d i o t h e r ap y.  
 
In  co n c lu s i o n ,  Th e  SU PR E MO T r i a l  w i l l  ho p e f u l l y a n s w er  t h e  
q u es t io n  on ce  an d  fo r  a l l ,  a nd  a l l ow  t he  r a d i a t i o n  o n co lo gy 
co mm u n i t y  t o  m ov e  o n  f ro m  t h e  20 t h - cen tu r y c r i t e r i a  o f  no d a l  
s t a tu s  on to  t h e  2 1s t - c en t u r y c o n c ep t s  o f  i n d iv id u a l  t r ea t me n t  
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A BS TR ACT 
B a c kg ro u n d    B re as t  can c e r  p a t i en t s  w i th  t u mo u rs  l e s s  t h an  
5 c m a nd  z e r o  t o  t h ree  po s i t i v e  ax i l l a r y  n od es ( T1 - 2N 0 -1 )  a re  a t  
i n t e r m ed i a t e  r i s k  fo r  l oc o - regi o n a l  r e l ap s e  and  d i s t an t  r e la p s e .   
N u me r ou s  c ons en su s  r ep or t s  r e co mm en d  t h a t  po s t ma s t e c t o m y 
r ad i o t h er a p y ( PM R T )  i n  add i t i o n  t o  s ys t emi c  t h e r ap y i s  i n d i c a t e d  
o n l y  i n  h i gh - r i s k  p a t i e n t s  w i t h  f ou r  o r  mo re  p o s i t i v e  n od es .  Th e r e  
i s  c on f l i c t i n g  e v i d en c e  an d  no  co ns en su s  i n  f a vo u r  o f  P MR T f o r  T1 -
2 ,  N 0 -1  b re as t  can ce r  p a t i en t s .  Th i s  s t u d y a i m s t o  e va lu a t e  t h e  
co r r e l a t i o n  o f  l o co - re gi o n a l  r e l a ps e  ( LRR )  ra t e ,  d i s t an t  me t as t as i s  
( DM )  r a t e ,  d i s ea se  f r ee  su rv i v a l  ( D FS)  an d  o v e ra l l  su r v i v a l  ( O S)  i n  
t h i s   gr o up  o f  b r eas t  c an ce r  p a t i e n t s  t r e a t ed  wi t h  o r  w i t hou t  
p o s t m as t ec to m y r ad io th e r ap y ( PM R T ) f o l l o win g m o d i f i ed  r ad i c a l  
ma s t e c to m y (M R M) .  In  ad d i t i o n ,  t h i s  s t ud y co mp a r es  ou t co m es  
b e twe en  t h e  n o d e  ne ga t i v e  an d  n o d e  po s i t i v e  p a t i en t s .  
 
P at i en t s  & Me t h o ds  Se v en t y t w o  p a t i en t s ,  w i t h  T1 - T2  tu mo u rs ,  
an d  0 -3  p os i t i v e  n od e s  w ho  h ad  u n d e rgo n e  MR M b et w een  2 0 0 4  &  
2 0 0 6  a t  Gro o t e  Sc hu u r  ho sp i t a l  w e re  an a l yse d .  Pa t i en t - r e l a t ed  
ch a r ac t e r i s t i c s  an d  t r e a t m en t - r e l a t ed  f ac t o r s  w er e  ev a lu a t ed  i n  
t e r m s  o f  LR R  a nd  O S  th ro u gh  a  C ox  p r op o r t i o n a l  h az a rd  m e th od .   
T h e  5 - ye a r  Kap l a n -Me i e r  D FS  a n d  O S  r a t e s  we re  an a l ys e d .  
 
R esu l t s  Fo r  t h e  en t i r e  gr o u p ,  LR R an d  D M r a t e s  wer e  4 % a nd  
1 0 %,  r esp e c t iv e l y,  a n d  5  yea r s  D FS  a n d  O S r a t e s  we re  8 7% a nd  
9 1 %.  In  t h e  T 1 -2 ,  N 1  g ro u p ,  t h e  5 yea r  LR R r a t e  w i t h  PMR T  w a s  0 % 
v s .  5 %  wi t ho u t  PM RT,  D M ra t e  8 % v s .  14 %,  5  yea r  D FS  9 2 % % v s .  
8 2 %,  5  yea r  O S  9 2% v s .  9 5 %.  No n e  o f  t h es e  f i n d i n gs  w er e  
s t a t i s t i c a l l y s i gn i f i c an t .  T h er e  wa s  n o  s t a t i s t i c a l l y  s i gn i f i c an t  
d i f f e r en ce  i n  D FS  &  OS  b e t we en  th e  N 0  &  N1  gr o u ps .  In  
mu l t i v a r i a t e  an a l ys i s  LVI ,  E R  p o s i t i v i t y  an d  age  >  5 0 yr s  sh o w ed  a  
t r en d  t o w ard s  i n f l ue n c in g O S ,  a l t h o u gh  no t  s t a t i s t i ca l l y s i gn i f i ca n t .    
 
C on c l us io ns  T hi s  s t u d y s ho ws  no  co n v in c i n g e v id en c e  i n  
su p po r t  o f  PMRT  in  e a r l y b re as t  can ce r .  In  a  r e so u r ce  l imi t ed  an d  
p a t i en t  l o ad e d  f ac i l i t y,  t h e  d a t a  do  n o t  su pp o r t  r ou t in e  PMR T  fo r  
T 1 -2 ,  N 1  p a t i e n t s .   P MR T h as  t o  b e  r eco n s id e r ed  ac co rd in g t o  t h e  
p r o gn o s t i c  f ac to r s  an d  t h e  d ec i s io n  h as  t o  b e  m a d e  i n d iv id u a l l y  
w i th  t h e  c on s i d e r a t i on  o f  l o n g- t e r m mo r b i d i t y an d  w i th  t h e  p a t i en t  
ap p ro v a l .   K e y W o r d s :  “p o s t  m a s t e c t o m y  r a d i o t h e r a p y ” ,  “ T 1 ,  N 1  
b r e a s t  c a n c e r ”  & “ p r o g n o s i s  o f  e a r l y  b r e a s t  c a n c e r ” .    
INTRODUCTION 
 
B re as t  ca rc in o ma  i s  t h e  m os t  co m m on c an ce r  i n  wo me n  w o r l d wid e .  
T r ea t me nt  d e v e lo pm en ts  h a v e  a i m ed  to  r ed u ce  t h e  r e cu r ren ce  o f  
d i s ease  fo l l o wi n g p r im a r y  su rge r y.  P o s t m as t e c to m y r ad io t h e r ap y 
( PMR T )  su bs t an t i a l l y d e c r e ases  l o ca l  r ec u r r en c es  an d  i mpr o v es  
su rv iv a l  i n  pa t i en t s  w i th  p os i t i ve  ax i l l a r y l ym p h  n o d es .
1
I t  i s  a l so  
co ns id e r ed  fo r  p a t i en t s  w i th  n e ga t i v e  n o de s  i f  t h e y h a v e  p o o r  
p r o gn o s t i c  f ea tu r e s  su c h  a s  un sa t i s f a c to r y s u r gi c a l  m ar gi n s  an d  
f o l l o wi n g n eo ad j u va n t  ch em o th e rap y an d  su r ge r y ,  am o n gs t  o th e r s .   
 
A l th o u gh  po t en t i a l  b e n e f i t s  ex i s t  fo r  de l i v e r y o f  r a d i a t i o n ,  
t r ea tm en t  i s  n o t  d ev o i d  o f  co mp l i c a t i on s  a nd  th er e fo re  i de n t i f yi n g  
t h e  po p u l a t i o n  wi th  a  f av ou r ab l e  r i s k /b e n e f i t  r a t io  fo r  r ece i v in g  
r ad i o t h er a p y i s  t h e  go a l  o f  s ev e r a l  s t ud i e s .  B r eas t  c an ce r  p a t i e n t s  
w i th  sm al l  u n i l a t e ra l  b r eas t  t u mo u rs  (<  5 cm )  and  n o ,  o r  fe w ,  
i nv o l ved  po s i t i v e  r egi o n a l  l ymp h n o d es  (1 - 3 )  h a v e  a  go o d  p ro gn o s i s .  
T h e re  r em ai n s  co n t r o v e r s y w h e t h e r  a l l  p a t i en t s  i n  t h i s  c a t e go r y  
n e eds  ad j uv a n t  r ad io th e r ap y p o s t  m as t ec t o my an d  s ys t e m ic  t h e rap y.   
 
T h e  l an d ma r k  t r i a l  t h a t  sh o w ed  a  b e n e f i t  f r o m  PMRT  i s  t h e  D an i sh  
8 2 b  t r i a l .
2
I t  sh o wed  t h a t  t h e  ad d i t i on  o f  p os to pe ra t i v e  i r r a d i a t i o n  t o  
ma s t e c to m y an d  ad ju v a n t  ch em oth e r apy  r ed u ce s  l o cor e gi o n a l  
r ec u r ren c es  an d  p ro lo n gs  su rv iv a l  i n  h i gh - r i s k  p re m en o pa u sa l  
w o me n  wi th  b re as t  ca n c e r .  H i gh  r i s k  was  d e f i n ed  a s  in c r eas ed  
t u m ou r  s i ze  > 5 c m,  p os i t i v e  ax i l l a r y n od e s ,  o r  sk in  o r  mu sc l e  
i n f i l t r a t i o n .  T h ey sh o w ed  a  9%  OS i mp r o v em en t  i n  a l l  s ub gr o u p s  o f  
p a t i en t s .  Ov e r gaa rd  e t  a l  r ev i s i t e d  t h e  co n t ro v e r s i a l  t op i c  i n  20 07  
an d  d i d  a  s ub gro u p  a n a l ys i s  o f  t h e  o r ig i n a l  t r i a l s  ( DBC G 8 2  b &c )  t o  
ev a lu a t e  t h e  l o co - regi o n a l  r e cu r r en ce  r a t e  and  su rv i v a l  i n  r e l a t i o n  
t o  nu mb er  o f  po s i t i v e  n o d es .  
3
I t  was  fo u nd  th a t  t h e  b en e f i t  o f  
PMR T  i s  eq u a l l y  p r o n o u nc ed  in  p a t i en t s  w i th  1  –  3  p o s i t i v e  n od es  
a s  i n  p a t i en t s  w i th  4  o r  mo re  n od es ,  bo th  i n  t e r m s  o f  l o co -  r e gi on a l  
r ec u r ren c e  a nd  o v e ra l l  su rv i v a l .   
 
C on t r a r y  t o  t h i s  d a t a  t h e re  a r e  t r i a l s  su g ge s t i n g  t h a t  PM R T fo r  
ea r ly  b r ea s t  c an ce r  ma y n o t  b e  a s  b en e f i c i a l .  Th e  n ega t iv e  r es u l t  o f  
t h e  EBCTC G m et a -a n a l ys i s  o f  c l i n i ca l  r a nd o miz ed  t r i a l s  1  o n  
ad ju v an t  r ad io t h e rap y in  b r eas t  c an ce r  i s  i n  co n t r a s t  w i t h  t h e  
D an i sh  8 2B ,  82 C  -  2 ,  3  a nd  B r i t i sh  C olu m b ia  t r i a l s . 4 ,  5  
 
Cl a r ke  e t  a l  f r o m th e  E a r l y B r ea s t  Can c e r  T r i a l i s t s ’  C o l l a b o r a t i v e  
G ro up  ( EBC TC G ) d i d  an  ex t en s iv e  me ta - an a l yse s  o n  4 2  00 0  wo men  
i n  78  r an d o m ised  t r ea t me nt  co mp ar i so n s  wi th  o n e  o f  t h e  
co mp ar i so ns  b e in g r ad i o t h e ra p y vs .  no  r a d io th e r ap y. 1 Th ey r ev i e w ed  
8 5 0 0  p a t i en t s  w i t h  m as t ec to m y,  ax i l l a r y c l ea r a n c e ,  an d  n o d e -
p o s i t i v e  d i s ea se  i n  t r i a l s  o f  r ad io th e r ap y ( ge n e ra l l y t o  t h e  c h es t  
w a l l  an d  r eg i o na l  l ym p h  n o d es ) .  PM RT  p r od u ced  s i m i l a r  
p ro po r t i o n a l  r ed u c t io ns  i n  l oc a l  r ecu r r en ce  i n  a l l  w o m en  
( i r r e sp ec t iv e  o f  a ge  o r  t u m ou r  ch a r a c t e r i s t i cs )  an d  i n  a l l  m a j o r  
t r i a l s  o f  r ad io th e r ap y v e r su s  n o t  ( r e cen t  o r  o ld e r ;  w i t h  o r  w i th ou t  
s ys t e mi c  t h e rap y) ,  b u t  l a r ge  a b so lu t e  r ed u c t i o n s  i n  l o c a l  r ec u r r en ce  
w er e  s ee n  o n l y i f  t h e  co n t ro l  r i s k  w a s  l a rge .  T o  h e l p  as se s s  t h e  l i f e -
t h rea t en in g s id e -e f fe c t s  o f  r ad io th e rap y,  t h e  t r i a l s  o f  r ad i o t he ra p y 
v e r su s  no t  we r e  com b i ne d  wi th  t ho se  o f  r ad i o th e r ap y v e r su s  m or e  
su r ge r y .  T h e r e  wa s ,  a t  l e a s t  w i t h  so m e o f  t h e  o l d er  r ad i o th e ra p y 
r egi m en s ,  a  s i gn i f i ca n t  ex ce ss  i n c id en ce  o f  co n t r a l a t e r a l  b re as t  
ca n c e r  an d  a  s i gn i f i c an t  ex c es s  o f  n on - b r eas t - ca n ce r  m or t a l i t y i n  
i r r ad i a t ed  w o m en .  B o t h  w er e  mi n i ma l  d u r i n g  th e  f i r s t  5 ye a r s ,  b u t  
co n t i nu e d  a f t e r  ye a r  15 .  T h e  ex c es s  m o r t a l i t y  wa s  m a in l y  f r o m 
h e a r t  d i s ease  an d  lu n g ca n c e r .  T h e  co n c lu s io n  o f  t h i s  a r t i c l e  i s  t h e  
ge n e r a l  a s su mp t io n  t h a t  o n l y  p a t i e n t s  w i t h  v e ry  h i gh  r i s k  o f  
l o co r eg io n a l  r e cu r re n ce  w i l l  b en ef i t  f ro m p o s t o p e ra t i v e  
r ad i o t h er a p y i n  t e rms  o f  s u rv iv a l .  
 
In  t he  R ad i a t i on  On c o l o g y D ep a r t me nt  o f  G r oo t e  Sch uu r  h os p i t a l ,  
t h e  p a t i e n t s  w i t h  t u mo u r s  l e ss  t h a n  5 0mm  a n d  0 -3  n od es  i n v o lv ed  
p r ev io us l y d id  n o t  r ou t i ne l y  r ec e iv e  po s t  m as t ec to m y R T d ue  t o  a  
l ac k  o f  r es ou rc es  an d  t r ea t men t  t i m e .  T h i s  s t ud y wi l l  a s s e s s  a  
co ho r t  o f  p a t i en t s  w i t h  N 0- 1  d i se as e  a n d  wi l l  co mp ar e  t h e  n o d e  
p o s i t i v e  gr o u p  to  no d e  n ega t iv e  p a t i en t s  i n  t e rm s  o f  r e l ap se  an d  
su rv iv a l ,  and  t h e  i n f l u en ce  o f  r ad io th er ap y,  i f  an y,  o n  t hes e  









PATIENTS AND METHODS 
 
Patients 
T hi s  i s  a  s i n gl e - in s t i t u t i o n  r e t r os p ec t iv e  s tu d y o f  a l l  c a se s  o f  
i nv a s iv e  b re as t  ca rc i no ma  t r e a t ed  b y ma s t e c to m y wi t h  ax i l l a r y  
d i s s ec t i o n  o r  s en t in e l  n o d e  b i op s y b e tw ee n  1  J an u a ry  2 0 04 ,  a nd  3 1  
D ec em b er  2 0 06 .  T he  c ases  w er e  i d en t i f i ed  t h ro u gh  t h e  d ep a r tm e n t a l  
ca n c e r  e l e c t r on i c  pa t i en t  r e gi s t r y  (E P R)  a nd  t h e  N at i o n a l  H e a l th  
Lab o r a t o ry  Se r v i c e  d a t a bas e .  T h e  a u tho r  a t t em pt e d  t o  l i mi t  
s e l ec t i o n  b i a s  b y u s in g a  p a t h o lo gy  d a t a b ase  t o  l o c a t e  t h e  p a t i e n t s  
w h o  u n d e rgo n e  m as t ec to mi e s  b e t w ee n  2 0 04  and  2 00 6 .  Th i s  
e l i m i na t ed  b i a s  t o war d s  p a t i en t s  w ho  w er e  fo l l o w ed  u p  r e gu l a r l y  i n  
t h e  d ep a r t me n t .   
 
Pa t i e n t s  we re  e l i g i b l e  i f  t h e y h ad  a  m o di f i ed  r ad i c a l  m as t ec t o m y 
( MR M)  +  ax i l l a r y n o d a l  c l ea r an ce  (ANC )  a nd  t h e  h i s to lo gy  
co n f i rm ed  a  T1 -2 ,  N 0 - 1  b r e as t  ca n ce r .  T he  ex c lus io n  c r i t e r i a  w er e :  
B i l a t e r a l  b r ea s t  can ce r ;  Se co n d a r y p r im ar y;  Me t as t a t i c  d i s ea se ;  Neo  
ad ju v an t  ch em ot h e rap y o r  r ad io t h e rap y ;  An y T  s t a ge  >  2 ;  A n y N  
s t a ge  >  1  
 
A  to t a l  n u mb er  o f  8 4  p a t i e n t s  f i t  t h e  i n c lu s io n  c r i t e r i a .  Ho sp i t a l  
r ec o rd s  and  p a t ho lo g y r ep o r t s  w e re  r ev i ew ed .  E th i c s  ap pr o v a l  f ro m 
t h e  Un iv e r s i t y o f  Cap e  T o wn  wa s  ob t a i n ed  p r i o r  t o  r ev i ew  o f  
me d i c a l  r ec or ds .  Co m p le t e  an o n ymi t y  o f  n am es  an d  m ed ica l  r e co rd  
n u m b er s  w as  m ai n ta i n ed .   
7 2  f o l d er s  we r e  fo u n d  to  b e  co m pl e t e  fo r  d a t a  co l l ec t i on .  1 6  
p a t i en t s  d i d  n o t  fo l l o w up  f o r  a  f u l l  5  yea r s  f r o m  d a t e  o f  
ma s t e c to m y,  b ec au se  t he y w er e  d i sc h a rged  to  f o l l o w up  a t  a  
s e co n d a r y h o sp i t a l .  T o  e l i mi n a t e  p o s s ib l e  b i a s  t h es e  p a t i en t s  o r  
t h e i r  f a mi l y w e re  co n t ac t ed  te l ep ho n i ca l l y  i n  an  a t t e mp t  to  
co mp le t e  a  f u l l  5  yea r  fo l l o w u p  p e r io d .   
T h e  l o s t  t o  fo l l o w u p  d a t e ,  da t e  o f  d i s ea s e  p ro gr es s io n  an d  de a th  
w i th i n  5  yea r s  po s t  m as t ec t o m y f o r  a l l  p a t i en t s  w ere  r ec or d ed  a s  
ev en t s .   Lo c o r eg i on a l  r ecu r ren c e  w as  d e f i n ed  as  t u m o u r  r ec u r r en ce  
i n  t h e  ch es t  wa l l  o r  r egi o n a l  l ymp h  no d es .  Lo c a l  f a i lu r e  w as  
d e f i n ed  a s  an y r ec ur re n c e  o f  t u mou r  i n  t h e  i p s i l a t e r a l  ch es t  w a l l .  
R eg io n a l  f a i l u r e  was  d e f i n ed  as  an y r ec u r r en c e  o f  tu mo ur  i n  t h e  
i ps i l a t e r a l  su p rac l av i cu l a r ,  i n f r a c l av i cu l a r ,  ax i l l a r y,  o r  i n t e rn a l  
ma m ma r y n o d es .  An y r ec u r r en ce  o u t s id e  t h es e  a r eas  wa s  d e f i n ed  as  
d i s t an t  m et s .  LR R o c cu r r in g  a f t e r  D M i s  n o t  i n c l ud ed  in  t h e  
an a l ys i s  o f  LR R.    
 
 
1 5 9  p a t i en t s  h ad  MR M +  A NC 2 00 4  –  2 0 06  
 
 
8 4  e l i g i b l e  p a t i en t s  
   
 
1 2  Lo s t  fo l d e rs    7 2  co mp l e t e  f o l d er s   
  
         
 
5 6  c o m pl e t ed  >  5 yr s  fo l l o w  u p   1 6  Lo s t  t o         






Su r ge r y  
T h e  p r i ma r y s u r ge r y  p e r f o r m ed  w a s  a  mo d i f i ed  r a d i c a l  mas t ec to m y 
( MR M)  an d  ax i l l a ry  n o d e  c l e a r an ce  (A N C) .  T he  p ec to r a l  f a s c i a  w as  
s t r i p p ed ,  bu t  ne i t h e r  t h e  m a jo r  n o r  min o r  p e c t o r a l  m u sc l e s  we re  
r em o v ed .  Ax i l l a r y  c l ea r an ce  in c l u d ed  r e m o v a l  o f  t h e  cen t r a l  
ax i l l a r y l ym p h n o d es  i nv o lv in g l e v e l  I I .  Pa t ho lo gi ca l  s t a gi n g  w as  
r ev i e w ed  b as ed  o n  A JC C 2 0 02 .  
 
C h e mo th e r ap y 
T h e  mo s t  f r eq u en t ly  u s ed  r e gi m en s  w er e  C M F ( C yc lo p ho sp h a mi d e ,  
Me t h o t r ex a t e  an d  5 - Fl u o ro u r ac i l  a t  28 - d a y i n t e rv a l s  f o r  6  c yc l e s ) ,  
C AF (C yc l o p ho sp h am i d e ,  Ad r i a m yc i n  a n d  5 - Fl u o ro u r ac i l  a t  2 1 -d ay 
i n t e rv a l s  fo r  6  cyc l e s )  an d  AC ( Ad r i am yc i n  an d  Cyc l o p ho sp h ami d e  
a t  2 1- d ay i n t e rv a l s  fo r  4  cyc l e s )  
 
 
R ad io th e rap y  
A l l  p a t i en t s  a t  t h i s  u n i t  w e re  s i mu l a t ed  wi t h  a  co nv e n t i on a l  
s i m ul a to r .  Th e  p os tma s t e c to m y ch e s t  w a l l  r e ce i v ed  a  v ar i e t y  o f  
d o se s  i . e .  4 2  G y ( 2 . 6 5G y x  16 ) ,  45 Gy ( 2 .1 5 Gy x  2 1 )  an d  4 6 G y ( 2 G y 
x  23 )  t h ro u gh  tw o  t an ge n t i a l  f i e ld s  w i th  6  M V p ho t o n s .   
T h e  t ech n iq u e  u se d  t o  i r r ad i a t e  t h e  1 8  p a t i en t s  w as  t h e  o pp o s in g 
t an gen t i a l  f i e l d  t e ch n i qu e .  Th i s  i n c l ude d  2 c m  of  l un g  t o  co mp ens a t e  
f o r  b r ea th in g .  An  18 M V LIN A C  wa s  u se d  u n t i l  l a t e  i n  2 00 5 ,  wh e n  i t  
w as  d eco m m is s i on ed  -  w i th  h a l f  l e ad  on  a  co m pe ns a to r  p l a t e ,  j i g  
an d  f u l l  b o l us  o f  1 .5 c m.   C h ec k  f i lm s  we r e  d on e  ( f o r  su p ra c l av  an d  
me d  t a n  on l y)  u s ing  t h e  ca s se t t e  h o lde r  m ad e  i n  t h e  d e p a r tm e n t ’ s  
w o r ksh op .  
C ob a l t  t an gen t i a l  f i e l ds  w er e  a l so  do n e  i n  b e t w e en  2 0 04  an d  2 00 6 ,  
u s i n g  a  j i g  a n d  fu l l  b o lu s  wi th  ch e ck  f i l ms  as  ab o v e .  
A  6 MV LIN AC  w as  us ed  f o r  so me  p a t i e n t s  p r e fe re n t i a l l y ,  a s  i t  h ad  
a s ym m et r i c  j aws  -  a  p l a n  wi t h  no  j i g ;  1 . 5 cm  bo l u s  an d  a  w ed ge  
w er e  u sed .  
N o  Po r t a l  im a gi n g  w a s  a v a i l a b l e  du r ing  t h e  t i m ef ram e  b u t  t h e  
s i m ul a to r  wa s  i n s t a l l ed  in  2 00 5 .  T h i s  a l l o wed  f o r  s i mu l a t e d  i ma ge s  
t o  b e  co mp ar ed  wi th  t h e  c he ck  f i l ms .  
T h e  ax i l l a  an d  su p rac l av i cu l a r  fo s s a  we re  i n c l ud ed  i f  t h e re  w er e  
ex t r a  cap su l a r  ex t en s i o n  i n  an y o f  t h e  n o de s  ( n =4 ) .    
T h e  do s e  s ch ed u l e  v a r i ed :    
•  2 . 15 G y x  2 1  f r a c t i o n s  to  4 5 . 1 5 G y ( ID 2 =4 6 . 5 G y3 ) w er e  us ed  i n  
9  pa t i en t s ,   
•  2 . 65 G y x  1 6  t o  4 2 .4 G y ( ID 2 =  48 G y3 )  w er e  u sed  i n  4  p a t i e n t s ,   
•  2 . 35  G y x  2 0  t o  47 G y( ID 2 =  50 G y3 )  wa s  u sed  i n  2  p a t i en t s   
an d  t h e  r e m a in in g 3  p a t i en t s  r e ce iv ed    
•  2 G y x  23 ,  2 G y x  2 5  and  2 .6 5 Gy x  1 5  ea ch .   
 
T h e  BC t r i a l
4
 o f  1 99 7  us ed  a  Co b al t  ma ch in e  wi th  2 .3 4 G y x  1 6  
f r a c t i o ns  t o  37 .5 Gy to  t he  ch es t  wa l l  ( t a n gen t i a l  f i e l ds ) .   
T h e  o r i g i n a l  Dan i sh  t r i a l
2
 o f  1 9 9 7  u sed  a  s i m i l a r  t ec hn iq u e  as  
ab ov e  b u t  p a t i e n t s  r e ce iv ed  R T to  t he  ch e s t  wa l l ,  i n c lu d in g  t h e  
su r gi ca l  sc a r  a nd  r e gi o n a l  l ym p h  n od es  ( i . e . ,  s u p r ac l av i cu l a r ,  
i n f r ac l av i c u l a r ,  a nd  ax i l l a r y  n o d es  a s  w e l l  as  i n t e rn a l  m am ma r y 
n o d es  i n  t h e  fo ur  u p p e r  i n t e r co s t a l  sp ac es ) .  T h e  p re s c r ibe d  d o se  
w as  2 G y x  2 5  t o  5 0G y.  Mo s t  o f  t h e  p a t i en t s  w er e  t r e a t ed  w i t h  a  
LINA C ,  bu t  6 4  p a t i en t s  ( 7 . 5 %)  w er e  t r e a t ed  a t  s m a l l  d ep ar t m en t s  
t h a t  u se d  2 5 0 - kV x - r a y  ma ch i n es .  
R ad io th e rap y q u a l i t y  a s su r an c e  w as  a ch i ev e d  wi t h  i mm ob i l i s i n g  t h e  
p a t i en t s  o n  a  b r e as tb o a rd  w i th  t h e  us e  o f  l a s e r  l i gh t s  a nd  t a t t o o s  o n  
t h e  p a t i e n t s ’  s k in .  A  r e -s i m u la t i o n  w as  d on e  b e f o r e  t h e  pa t i en t  
s t a r t ed  t r ea t m en t  an d  t h i s  w as  co m p are d  t o  t h e  p l a nn i n g s im ul a t ed  
x - r a y  im a ge .  C o r r ec t i on s  w er e  ma d e  i f  t h e  d i f f e r en ce  i n  im a ges  
w er e  m or e  t h an  5 mm.  In  v iv o  do s i m e t r y  u s i n g a  d io d e  w as  ca r r i e d  
o u t  o n  d a y1  o r  2  o f  t r ea t men t  t o  e ns u re  a cc ur a t e  d e l iv e r y  o f  t h e  




















Stati st ical  Analysi s  
 
A ge  w a s  c a l c u l a t ed  f r o m d a t e  o f  b i r t h  t o  d a t e  o f  d i a gn o s i s .  T he  
p r i ma r y e n d  p o i n t  w as  O S  an d  i t  w as  ca l cu l a t ed  a s  t h e  l en gt h  o f  
t i me  in  mo nt h s  f r om  d a t e  o f  m as t ec to m y u n t i l  d ea th ,  i r r e sp ec t i v e  o f  
ca u s e .  T h e  s ec on d ar y e n d p o i n t s  w er e  LR R ,  D M & D FS .  LR R  an d  
D M r a t e s  w er e  ca l cu l a t ed  b y f i r s t  e v en t  an a l ys i s .  Wh e n  ca l cu l a t i n g  
D FS ,  an y f a i l u re  ( l o ca l  o r  d i s t an t )  a nd / o r  d ea th  f ro m a n y ca u se  
w er e  co ns i d e r ed  a s  an  ev e n t .  Th e  l en gt h  o f  t i m e  un t i l  t r e a t m en t  
f a i l u re  was  m easu red  f ro m  t he  d a t e  o f  m as t ec t o m y.  
 
O S  -  an d  DFS  cu rv es  wer e  e s t i m at ed  w i t h  t h e  Ka p l an - Me i e r  me th od .  
T h e  co r r e sp o n d in g H az a r d  R a t io  (HR)  w as  ca l cu l a t ed  wi th  t h e i r  
9 5 % C I .   S t a t i s t i ca l  s i gn i f i c an ce  o f  ou t c o m e d i f f e r e n c es  wa s  
d e t e r min ed  u s in g t h e  l o g- r an k  t e s t .   
A  un iv a r i a t e -  a nd  mu l t i v a r i a t e  an a l ys es  u s i n g  a  C ox  p rop o r t i o n a l  
h a za rd  mo d el  t o  a s s e ss  t h e  as so c i a t i on  b e tw ee n  t h e  ca use - s p ec i f i c  
h a za rd s  f o r  D FS ,  O S  a n d  v a r io u s  p ro gn o s t i c  v a r i ab l e s  w er e  
p e r f o rm ed .  Al l  s t a t i s t i ca l  t e s t s  w er e  2 - t a i l e d ,  w i th  t h e  l ev e l  o f  
s i gn i f i can ce  es t ab l i sh ed  a t  p  ≤  0 . 05 . Th e  S tu d en t ’ s  t - t e s t  was  u s ed  
t o  c o mp ar e  me an s ,  t h e  C h i - sq u a re  t es t  & Fi sh e r s  ex ac t  t es t  o f  
r e t ro sp e c t iv e  d a t a  w as  us ed  to  co mp are  t h e  n u mb ers  o f  t he  n o d e  
p o s i t i v e  an d  n o d e  n ega t i v e  gr o u p s  a nd  th o s e  wh o  re ce i ve d  
r ad i o t h er a p y o r  n o t .  
 
We  u se d  IB M SP SS  S t a t i s t i c s  (v e r s io n  2 1 ;  SPS S  In c . ,  C h ica go ,  I l . )  
f o r  su rv i v a l  a n a l ys es  an d  G rap h Pad  P r i s m (v e r s i on  6 ;  Grap h Pa d  













P a t i en t  a nd  d i s ea s e  cha ra c t e r i s t i cs  ( Ta b l e  I )  
T h e  me di a n  age  o f  t h i s  co ho r t  i s  54  ( r a n ge  2 7 - 76 ) .  Th e  m a i n  
h i s t o l o g i c a l  su b t yp e  was  d u c t a l  c a r c in o m a  (8 1 % ) . Th e  n od e  n e ga t iv e  
( N0 )  a nd  n od e  p o s i t i v e  ( N1 )  p a t i en t s  we r e  eq u a l l y d i s t r ib u t e d .  T w o 
p a t i en t s  d i d  n o t  un d e rgo  a  n o d a l  d i s s ec t i o n .  
3 3  p a t i e n t s  had  1 -3  p o s i t i v e  n o d es  po s t  m as t ec to m y. 1 1  pa t ie n t s  h ad  
a  LN R  ( r a t i o  o f  p o s i t i v e  l ym p h n od es  t o  t o t a l  n u m be r  o f  l ym p h n o d e s  
r em o v ed )  o f  l es s  t han  1 0 %.    1 2  wo me n  ha d  a  ra t i o  o f  b e tw ee n  
1 0 % &  2 0% ,  6  b e t we en  2 1  &  30 % a nd  4  be tw e en  3 1 &  50% .  T h e  
ma j o r i t y o f  p a t i en t s  h ad  a  n o d a l  r a t i o  o f  l es s  th an  20 % an d  i t  
d e mo ns t r a t e s  t h a t  i n  t h e  m a jo r i t y  o f  ca se s  t h e re  was  a n  ad e qu a t e  
ax i l l a r y d i s s ec t i o n .  
T h e  su rg i ca l  r e s ec t i o n  m ar gi ns  w er e  do c u m ent ed  a s  i n vo lv e d  i n  
1 0 % o f  p a t i en t s .  No d a l  ex t r a cap su l a r  ex t ens io n  ( ECE )  wa s  r ep or t e d  
i n  on l y 1 4 % o f  t he  p a th o lo gy r e p o r t s .  Fo u r  o u t  o f  t h e  5  pa t i en t s  
w i th  r epo r t ed  ex t r a  c ap su l a r  ex t en s io n  i n  t he  l ymp h n o des  h ad  
PMR T .  
O n e  p a t i e n t  r e f us ed  r a d io th e r ap y b u t  sh e  h a d  6  c yc l e s  o f  
ch em ot h e rap y ( CM F)  an d  co mp le t ed  5  ye a r s  o f  en d o c r in e  t r e a t m en t .  
Sh e  w as  d i s ease  f r ee  a t  5  ye a r s .   
T h e  He r2 /n e u  s t a tus  w as  r ec or d ed  i n  43 % o f  r e po r t s .    
 
A dj u va n t  Tre a t men t  
A l l  p a t i en t s  ( n =  72)  u n d e rw e nt  a  MRM +  A NC.  Th e  m ed i an  t u mo u r  
s i ze  w as  2 cm  ( r a n ge ,  0 .2  –  5 c m) .  Fo l lo win g MR M,  4 7  p a t i en t s  
r ec e iv e d  c hem o th e rap y a n d  2 6  p a t i e n t s  r ec e i v ed  ad j uv an t  e n do c r i n e  
t h e ra p y fo r  5  ye a r s  a f t e r  ch em o.  2 4  p a t i e n t s  r ec e iv e d  ho rmo n al  
t h e ra p y o n l y a n d  no  ch e mot h e rap y.  1 8  p a t i e n t s  r ec e iv e d  PM R T  an d  
5 4  p a t i e n t s  d id  n o t .  
Wh e n  d i v id in g  t h e  c o ho r t  i n t o  N0  an d  N 1  p a t i en t s  i t  i s  n o t e d  t h a t  
s i gn i f i can t l y l e s s  N0  pa t i en t s  r ec e i v ed  a d j uv an t  c h e mo th er a p y 
( T ab l e  I I ) .  6 4 % o f  N 0  an d  68 % o f  N1  p a t i en t s  w er e  s t ro ng l y  E R  
p o s i t i v e .  7 3 % of  t he  N0 ,  ER  6 - 8 / 8  g r o u p  r e ce i v ed  5  yea r s  o f  
h o r m on e  t r ea t men t  w i t ho u t  c h e mo th e r ap y,  w h i l e  22 %  o f  t h e  N1 ,  ER  





T ab l e  I I .   C O MP AR IN G N0  T O N 1 PAT IE N T S  
 
 
N o d e -  
n= 36          %  
N o d e +  
n =  3 4       %               
p - v a lu e  
 
R T     
 N o  R T  3 0           8 3 %  2 2          6 5%  0 . 07  
 C h es t  wa l l  RT  6             1 7 %  1 2          3 5%  0 . 07  
    
C he mo     
 C AF X 6  6            17 %  1 8         53 %  0 . 01  
 C M F X  6  8            22 %  4           1 2%  0 . 01  
 A C X  4  1   3 %  1        3 %  0 . 01  
In co mp l e t e   4            11 %  5           1 5%  0 . 01  
 N o  Ch e mo  1 7           4 7 %  6           1 7%  0 . 01  
    
E ndo c ri ne  T rea t me nt  
f o r  E R po s i t i v e  
N  =  2 4  N  =  2 5   
R ec ei v ed  5  yr s  
T am ox i fen  
2 1           8 8 %  2 4          9 6%  0 . 30  
R ec ei v ed  5  yr s  A I  2           9 %  1          4 %  0 . 50  
D id  no t  r ece iv e   1          4%  0               -  -  
 
P o s t  Ma s t e c t o m y  Ra d i a t i o n  Th era p y  (Ta b l e  I I I )  
In  t he  N0  co ho r t ,  83 % o f  p a t i en t s  d id  n o t  r e ce iv e  P MR T,  co ns i s t en t  
w i th  d ep a r t m en ta l  gu id e l i n es .  Of  t h e  s ix  p a t i en t s  (1 7 % ) w h o  d i d  
r ec e iv e  PMR T a l l  had  a  c l os e  o r  i n v o lv e d  su r gi c a l  m ar gi n .  T h i s  
ap p ea r ed  to  b e  t h e  o n l y s t a t i s t i ca l l y  s i gn i f i ca n t  f ac t o r  i n  t h e  
d e c i s i on  m ak in g p ro gr es s  t o  d e l i v e r  PM RT .  Ho we ve r  i n  t h e  g r o u p  
t h a t  d i d  no t  r e ce iv e  PMR T 25 % h a d  a  c l o se  ma r gi n .  A l t ho u gh  th e  
p e rc en t age  o f  p a t i en t s  w ho  r e ce iv ed  PMR T  h ad  a  h i gh e r  i n c id e nce  
o f  o th e r  po o r  p r o gn o s t i c  i nd i c a to r s  s u ch  as  h i gh  gr a d e  t u mo u r s  o r  
LV I ,  t h i s  w as  n o t  s t a t i s t i ca l l y s i gn i f i ca n t .  
 
O n  ex am in a t io n  o f  t h e  N1  p a t i en t s ,  t we l v e  pa t i en t s  ( 35 % )  r e ce i v ed  
PMR T .  Th e r e  w a s  a  s t a t i s t i ca l l y s i gn i f i c an t  d i f f e re n c e  b e tw ee n  th e  
2  g ro u ps  w i th  r ega r d s  t o  p o s i t i ve  ma r gi ns .  Ho w ev er ,  on c e  a ga i n  i t  
i s  n o t ed  t h a t  3 2 % of  t h e  p a t i e n t s  wh o  d id  n o t  r ec e i v e  PMR T h ad  
c l o se  ma r gi n s  (≥  0  b u t  ˂  5 m m)  
Lo o k i n g  a t  N 1  p a t i en t s  w ho  r ece iv ed  PMR T ,  83 % o f  t h e  p a t i en t s  
h a d  c lo se -  o r  i n vo lv ed  ma r gi n s  (< 5 mm) .  Th e  p a t i en t s  w i th  c l e a r  
ma r gi n s  (≥5 m m)  h ad  b o t h  LV I  an d  h i g h  gr ad e  d u c t a l  ca rc i no ma .  Al l  
t h e  p a t i e n t s  re ce iv ed  ad ju v an t  ch em ot h e r ap y.   
 
 
T a b l e  I I I .  C O M P A R IN G  H IS T O LO G IC A L F E A T U R E S  A N D  SU R V IV A L  
I N  N 0   & N 1  G R O U P S  B E T W E E N  N O  P M R T  A N D  P M R T  
 
N 0  G r o u p  
( n  =   3 6 )  
N o  P M R T  
 n  = 3 0    8 3 %  
P M R T  
      N = 6      1 7 %  
p - v a l u e  
 
L V I  5         1 7 %  3         5 0 %  0 . 0 7  
G R A D E  3  7           2 3 %  1            1 7 %  0 . 7 2  
M A R G IN S  +  2                7 %  1                  1 7 %  0 . 4 2  
C L O S E  MA R G I N S  6                2 0%  5                  8 3 %  0 . 0 0 2  
M U LT IF O C A L  1 0             3 3 %  1                  1 7 %  0 . 4 2  
5  yr  LR R  1               0 . 3 %  0                  -  0 . 4 5  
5 yr  D M  2                7 %  1                 3 %  0 . 4 2  
5 yr  P F S  2 7              9 0 %  5               8 3 %  0 . 7 2  












N 1  G r o u p  
( n  =   3 4 )  
N O  P M R T  
n  =  2 2       6 5 %  
P M R T  
  n  =   1 2      3 5 %  
 
p - v a l u e  
 
L V I  7               3 2 %  8                6 7 %  0 . 0 8  
G R A D E  3  6               2 7 %  3          2 5 %  0 . 8 9  
M A R G I N S  +  0                 -  4                3 3%  0 . 0 1  
M A R G IN S  C LO S E  7               3 2 %  6                5 0 %  0 . 4 0  
M U LT IF O C A L  7               3 2 %  5                4 2 %  0 . 4 4  
5  yr  LR R  1      5 %  0           -   0 . 4 5  
5 yr  D M  3               1 4 %  1                 8 %  0 . 6 5  
5 yr  D F S  1 8             8 2 %  1 1              9 2 %  0 . 1 8  




S u rv i va l  ( Ta b l e  I I I )  
Fo r  t h e  en t i r e  gr o u p ,  LR R an d  D M r a t e s  wer e  4 % a nd  1 0% ,  
r e s p ec t iv e l y,  an d  5  yea r s  D FS  a n d  O S  r a t e s  we r e  8 7 % an d  9 1%.  
In  d iv id i n g t h e  N1  g ro u p  in to  p a t i e n t s  w ho  re ce iv ed  PMRT  an d  w ho  
d id  n o t ,  t h e re  w as  o n e  d e a th  i n  ea ch  a r m.  Th e r e  was  a  t r en d  f o r  an  


















F I G . 2  (p - v a l u e :  0 . 8 0 ;  T e s t :  L o g - r a n k ;  H R :  1 . 3 3  ( 9 5 %  C I  0 . 1 5  –  1 1 . 6 3 )  
 
A  su bse t  an a l ys i s  wa s  d on e  on  6 2  p a t i en t s  (T a b l e  IV )  co mp a r in g t h e  
5 yea r  s u rv iv a l -  an d  p ro gr es s io n  r a t es  b e tw ee n  t h e  no d e  po s i t i v e  an d  
n o d e  n ega t i v e  p a t i en t s  i r r e sp ec t iv e  o f  P MR T  o r  n o t .  Th e  p a t i en t s  
w h o  w er e  d i s ch a r ge d  f ro m Gr oo t e  Sc hu u r  b e fo r e  5  ye a r s  o f  fo l l o w 
u p  w e re  ex c lu d ed  f r o m t h e  an a l ys i s  as  t h e y w er e  i n t e rv i ewe d  
t e l e ph o n i ca l l y a n d  n o t  i n  t h e  c l i n i c .  
T h e  gr o u p s  w e re  ev en ly  d i s t r i b u t ed  i n  n u mb er s  a nd  t h e  s u r v iv a l  
s t a t i s t i c s  w ere  v e ry  s i m i l a r  w i th  n o n - s i gn i f i ca n t  p - va lu es .  T he  
Kap l a n - Me ye r  s u r v i v a l  cu rv es  d e mo ns t r a t e  s i m i l a r  f i n d ings .  




T AB LE  IV .   C OM PA R IN G  SURVIV A L BE T WE E N  N0  & N 1  
G R OUPS  
N  =   62  
 No d e +  
 N   =  3 2        %  
N o d e –  
    N  =  3 0       %  
p - v a lu e  
 
5  yr  LR R    2               6 %        1             3 %  0 . 59  
5 yr  D M    7              22 %        4            1 3 %  0 . 38  
5 yr  D FS   2 6              8 1 %       2 5           8 3  %  0 . 32  




















Fi g . 4  ( p - v a l u e :  0 . 8 7 ;  T e s t :  L o g - r a n k ;  H R :  1 . 1 3  ( 9 5 %  C I  0 . 2 8  –  4 . 5 2 )  
 
U n i -  & M u l t i va r ia t e  an a l y s i s  ( Ta b l e  V )  
O n  u n iv a r i a t e  an a lys i s  t h e  T - s t age  ( p  =  0 . 07 ) ,  N -s t a ge  ( p =  0 . 11 ) ,  
gr ad e  ( p  =  0 . 24 )  and  m ul t i f o c a l i t y ( p  =  0 . 15 )  s ho wed  a  t re n d  
t o war ds  i n f lu en c ing D FS  b u t  no n e  w ere  s t a t i s t i c a l l y s i gn i f i c an t .  
Po s i t i v e  ma rg i n s  (p  =  0 .1 9 ) ,  h i gh  gr ad e  ( p  =  0 .1 3)  an d  n ega t i v e  E R 
s t a tu s  ( p=  0 . 2 3 )  sh o w ed  a  t r en d  t o ward s  i n f l u en c i n g O S ,  b u t  n o n e  
o f  t he se  f ac to r s  w er e  s t a t i s t i c a l l y s i gn i f i c an t .  Th e  T -s t age  w as  t h e  
o n l y  f ac to r  t o  ( p  =  0 . 0 2 )  sh ow  s t a t i s t i c a l l y s i gn i f i c an ce  fo r  O S.  
In  t he  mu l t i v a r i a t e  an a l ys i s  fo r  D FS ,  u s in g  t h e  Cox  p ro p or t i on a l  
h a za rd s  m o d el ,  N1  d i s eas e  (p  =  0 . 13 ;  H R =  4 .7 ,  95 %  C I  0 . 65  –  
3 4 ) , a  h i gh  gr ad e  (p  =  0 .2 0 ;  H R =  4 .5 ,  9 5 % C I  0 .4 3  –  48 ) ,  l o bu l a r  c a  
( p  =  0 . 1 5 ;  HR =  4 .6 ,  9 5%  CI  0 . 57  –  38 ) ,  m ul t i fo ca l i t y ( p  =  0 .2 7 ;  
H R =  2 .8 ,  9 5 % C I  0 . 4 4  –  1 9)  an d  po s i t i v e  ma r gi n s  ( p  =  0 . 4 1 ;  HR  =  
2 . 8 ,  9 5%  CI  0 . 24  –  3 3 )  sh ow e d  a  t r en d  t o w a rd s  i n f l u en c i ng  D FS .  
In  m u l t i v a r i a t e  a n a l ys i s ,  LV I  ( p  =  0 .25 ;  HR  =  0 . 20 ,  9 5 % C I  0 .1 2  –  
3 . 19 ) ,  E R  Pos i t i v i t y  [ 6 - 8 ]  (p  =  0 . 33 ;  H R =  0 .3 3 ,  9 5 % C I  0 .0 3 7  –  
2 . 89 )  and  age  >  5 0yr s  (p  =  0 . 2 5 ;  HR =  3 .5 8 ,  9 5%  C I  0 . 41  –  31 )  



















T ab l e  V .   UNIV A RIA T E  &  MU LT IVA R IA T E AN A LY SE S  
UN IV AR IA T E  D FS  ( p - v a l u e)  O S ( p - v a l u e )   
T -S t a ge  0 . 07  0 . 02   
N- S t a ge  0 . 11  0 . 38   
Gr a d e  0 . 24  0 . 13   
Mu l t i fo c a l i t y  0 . 15  0 . 44   
Po s i t i v e  m ar g in s  0 . 70  0 . 19   
E R  S t a tu s  0 . 56  0 . 23   
    
MU LT IV AR IA T E  
FOR  D FS  
H R 9 5 % C I  p -
v a lu e  
N1  d i s ease  4 . 7  0 . 65  –  3 4  0 . 1 3  
Hi gh  gr a d e  4 . 5  0 . 43  –  4 8  0 . 2 0  
Lo b u l a r  C a  4 . 6  0 . 57  –  3 8  0 . 1 5  
Mu l t i fo c a l i t y  2 . 8  0 . 44  –  1 9  0 . 2 7  
Po s i t i v e  m ar g in s  2 . 8  0 . 24  –  3 3  0 . 4 1  
MU LT IV AR IA T E  
FOR  O S 
H R CI  p -
v a lu e  
LV I  0 . 20  0 . 12  –  3 .1 9  0 . 2 5  
E R  po s i t i v e  0 . 33  0 . 03 7  –  2 .8 9  0 . 3 3  
Age  >  5 0 yr s  3 . 58  0 . 41  –  3 1  0 . 2 5  









T h i s  sm al l  co ho r t  s t ud y s h ow s  th a t  P MR T d i d  n o t  i n f lu e nc e  LR R  
r a t e ,  D M  ra t e ,  D FS  a nd  O Si n  t h e  T1 - 2 ,  N1  gr o u p  o f  p a t i en t s  an d  
t h a t  t h e r e  w as  n o  d i f f e re n ce  i n  LR R,  D M,  D FS  a n d  O S be t w een  N 0  
an d  N 1  p a t i en t s .   
 
T h e  d em o gr ap h i cs  o f  t he  pa t i en t s  i n  t h i s  s t u d y a re  s im i l a r  t o  
n u m e ro us  i n t e rn a t i o n a l  s t u d i es .  Th e  m ean  age  a nd  r an ge  i s  
su rp r i s i n g l y s i mi l a r  t o  i n t e r n a t i on a l  da t a  a s  w e  ex p e c t e d  a  yo u n ge r  
me an  i n  ou r  co h o r t .
4 , 6 , 8 , 1 0 , 1 1 , 1 2 , 1 3 , 1 4 , 1 5 , 1 6
T h e re  w er e  i n co n s i s t en c i e s  
f o un d  in  t h e  p a t ho lo g y r e p o r t s .   In  2 00 4  –  2 00 6 ,  EC E and  he r2 / neu  
s t a tu s  we r e  n o t  f req u en t l y  i n c lu d ed .  S i n c e  t h e  d awn  o f  t he  
H er ce p t i n  e r a ,  t h e  h e r2  s t a t us  i s  n ow  es sen t i a l  t o  a l l  p a th o l o gy 
r ep o r t s .  T wo  in c on s i s t en c i es  wer e  fo un d  in  t he  t yp e  o f  su r ge r y .  In  
t h ese ,  an  ax i l l a ry  n o d a l  c l e ar a n c e  ( ANC )  w as  no t  p e r fo r me d .  I t  w as  
t h e  su rgeo n ’ s  d ec i s i on  an d  b ased  o n  c l i n i c a l  f i n d in gs .    
 
A  s i gn i f i c an t  l a r ge r  p e rce n t a ge  o f  N1  p a t i en t s  r ec e i v ed  PM RT  t h an  
N 0  p a t i en t s ,  an d  t h i s  i s  c on s i s t en t  w i th  i n t e rn a t i o n a l  d a t a .  ( 9 ) .  Th e re  
i s  c on se ns us  t h a t  T1 -2 ,  N0  p a t i e n t s  do  n o t  w ar ran t  ro u t i ne  PMR T.  
T h e re  a r e  we l l  kno w n  i nd i c a t i o ns  f o r  P MR T  an d  ou r  s t ud y i n d ic a t ed  
t h a t  c lo se  m ar g in s  a n d  LV I  w er e  t h e  m o s t  p r ed o m in an t  i n d i c a t i o n s .   
A b i - r a ad  e t  a l  i d en t i f i ed  p a t i en t s  w i t h  LV I ,  t u mo u r  s i z e  ≥2  cm ,  
c l o se  o r  po s i t i v e  ma r gi n ,  a ge  ≤5 0 ,  a nd  n o  s ys t em i c  t h e r apy  t h a t  a r e  
a t  h igh e r  r i s k  o f  LRR  an d  m a y b en e f i t  f ro m PMR T .
8
T h e  c h e s t  w al l  
w as  t h e  m os t  co mm o n  s i t e  o f  LR R i n  t h e i r  s t u d y.  T wo  th i r d s  o f  t h e  
p a t i en t s  i n  o u r  s t u d y w i t h  no d e  n ega t iv e ,  i n vo l v ed  ma r gi n s  w ho  d i d  
n o t  r e ce iv e  P MR T d e v e l o p ed  d i s t an t  m e t s  w i th i n  5  yea r s  o f  
ma s t e c to m y.  1  p a t i en t  d i ed  wi t h in  5  ye a r s .  Th i s  sh ow s  th e  
i mp or t an ce  o f  PMRT  wh e n  in d i c a t ed .   
T h e  av e rage  5 yea r  O S  o f  t h e  N 0- gr o u p  in  4  p r o mi n en t  i n t e rn a t i o n a l  
s t u d i es  was  69 % w i t h  PMR T a nd  6 2 . 5 % wi th ou t  P MRT .
3 , 2 , 1 , 8
 Th e  
O S  in  o u r  s t u d y w as  s i gn i f i can t l y h igh e r  w i t h  PMR T (8 3% )  a nd  
w i th o u t  P MR T ( 90% ) .  We  ex p e c t ed  PMR T  t o  i n c re as e  OS  in  t h i s  
s t u d y,  b u t  t h e re  w er e  o n l y 6  p a t i e n t s  i n  t h e  N0  wi th  PMRT  gro u p  
an d  th e  ca n ce r  sp ec i f i c  caus e  o f  d ea t h  w as  n o t  c l ea r  f r o m  t h e  
r ec o rd s .  T h e  go o d  O S  r a t e  i s  en co u r ag in g.  A  p o ss ib l e  ex p l an a t i on  
f o r  t h es e  f i gu r e s  co u ld  b e  t h e  l ow  p e rcen t age  o f  po o r  p r o gn os t i c  
f ac to r s ,  a n d  t h e  f ac t  t ha t  t h e  m a jo r i t y  o f  t he  p a t i en t s  r e ce i v ed  
ad ju v an t  ch em o -  an d /o r  h o r mo n al  t r ea tme n t .    
 
 
I n  t h e  c o m p a r i s o n  b e t we e n  t h e  T 1 - 2 ,  N1  p a t i en t s  w i th  –  o r  w i t ho u t  
PMR T ,  t h i s  s t ud y fo u nd  th e  5 ye a r  O S  t o  b e  l e s s  i n  t h e  PMR T  gr o u p .  
T h i s  was  an  u n ex p ec t e d  f i nd i n g,  a l t h ou gh  n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t .  T he  f i n d in gs  w er e  co mp ared  t o  10  in t e r n a t i on a l  s t u d i es  
w h er e  t h e  a v e ra ge  5 ye a r  O S  f o r  t h e  N1 - gr o u p  wa s  66 % wi th  RT  an d  
6 0 % wi th ou t  R T.  
3 , 2 , 6 , 7 , 1 , 1 4
.  T h e  po s s ib l e  r e as on  w h y o u r  s t ud y 
f a i l ed  t o  sh o w a  su rv iv a l  b en e f i t  f r o m PM RT in  t h e  N1 - gro up  i s  t h e  
f ac t  t h a t  t h e r e  w as  o n l y o n e  d e a t h  i n  ea ch  o f  N 1  wi th  PMR T a nd  N 1  
w i th o u t  P MR T gr o u ps .  T he  D FS ,  i n  co n t r as t ,  s h o ws  a  b en e f i t  f ro m 
PMR T  an d  th i s  f i nd in g i s  co ns i s t en t  w i t h  abo v e  s tu d i es .  LV I  a n d  
p o s i t i v e  ma r gi n s  wer e  t h e  p re do m i na n t  p r o gn o s t i c  f a c t o r s  p r es en t  i n  
t h e  N1  wi t h  PMR T gr o u p .  T h es e  a re  imp o r t an t  i n d i ca t i on s  f o r  
PMR T  an d  su p p or t e d  b y t h e  l i t e r a t u r e .   
T h i s  s t u d y c an  b e  c l os e l y  co m p a r ed  i n  n u m b ers  a nd  d em ogr a p h i c s  
t o  t h e  T ur k i sh  s t udy  o f  C os a r  e t  a l .
6
 Th e y sh o wed  th a t  PMR T  i n  T1 -
2 ,  N 1  p a t i en t s  c au se d  a  s t a t i s t i ca l l y s i gn i f i ca n t  i m pr ov e me n t  i n  t h e  
D FS .  T h e y i d e n t i f i ed  t h e  t u mou r  s i z e ,  i n v o lv ed  l ym p h  n od e  r a t i o  ≥  
2 5 %,  h i gh  gr ad e ,  LV I  an d  PN I  a s  p ro g n os t i c  f ac t o r s  t h a t  w a r r a n t s  
PMR T .  Th i s  s t ud y i s  i n  a gr e em en t  w i th  t h e  D an i sh  t r i a l s  b u t  i t  
d o es n ’ t  sh o w a  s i mi l a r  d r am at i c  i m p r ov em en t  i n  O S  wi th  PMR T .  In  
co n t r as t ,  Smi th  sh ow ed  n o  O S b en e f i t  f r o m  PMRT  fo r  p a t i en t s  w i t h  
o n e  t o  t h r e e  i n v o lve d  n od e s .  T h ey d i dn ’ t  su pp or t  t h e  ro u t i n e  us e  o f  
PMR T .
1 6
T hi s  wa s  in  ke ep i n g w i th  o u r  f i nd i n gs .
 
 
T h e  5 yr  LR R  o f  t h i s  s t u d y w a s  5 % wi th o u t  RT  an d  0% wi t h  R T  in  
t h e  no d e  po s i t i v e  g r o u p .  Th i s  i n  en c our ag i n g w h e n  c o mp are d  t o  
O v er gaa r d  e t  a l  ( PM R T  re du ced  t h e  15 - ye a r  LR R  f ro m 2 7 % t o  4%  
i n  p a t i en t s  w i t h  1– 3  po s i t i v e  no d es )
 3
an d  Co sa r  e t  a l  (3% wi th  RT  
v s .  1 7 % wi th  n o- RT ) .  Ragaz  e t  a l .  r epo r t e d  a  5 -  yea r  LR R ra t e  o f  




F r o m  t h e  d a t a  co mp a r i n g n o de  p os i t i ve  t o  n o d e  n ega t iv e  p a t i en t s  
( i r r e sp ec t iv e  o f  PMR T ),  t h i s  s t ud y ca n n o t  co n f i rm th a t  N1  d i s ease  
i s  a  p o o r  p ro gn o s t i c  f ac t o r .  T h e  no d e  p o s i t i v e  gr o u p  h ad  a  b e t t e r  
O S  th an  t h e  no d e  ne ga t i v e  g ro u p ,  b u t  t h i s  f i nd i n g  w as  non -
s i gn i f i can t .  T h e  DM -  and  LR  ra t es ,  on  t h e  o th e r  h a nd ,  sh o w th a t  
n o d a l  p o s i t i v i t y  ma y c o n t r i bu t e  t ow a rd s  d i s e as e  p ro gr es s io n .   
 
T h e  i n t e r e s t i n g  f in d in g  f ro m t h e  un iva r i a t e  an a l ys i s  i s  t h a t  t h e  s i z e  
o f  t he  t u m ou r  ( T1  v s .  T2 )  s ee med  t o  in f lu en ce  t he  D FS  a n d  OS  
mo r e  t h an  t h e  ex p ec t ed  p r o gn o s t i c  f ac t o r s  l i k e  t h e  LV I ,  g r ad e ,  M F 
an d  no d al  s t a t u s .  On e  ex p ec t s  p os i t i ve  m a rg i n s  to  i n f lu e nce  
su rv iv a l ,  bu t  du e  t o  t h e  s m a l l  nu mb e rs ,  i t  d id n ’ t  r each  s i gn i f i c an ce .  
T r uo n g e t  a l  s aw  t he  f o l l o win g f ac t o r s  o n  un i v a r i a t e  a n a lys i s  t h a t  
i n f lu e n ced  su r v i v a l  i n  T 1 -2 ,N1  p a t i e n t s :  age< 4 5  ye a r s ,  S t age  T 2 ,  
G ra d e  3 ,  E R- n ega t iv e  d i s ease ,  m ed i a l  l o ca t i on ,  m o r e  t h an  o ne  
p o s i t i v e  no d e ,  o r  >2 5 % o f  no d es  po s i t i v e  ( a l l  p  <  0 . 05 ) .  ( 1 2 )  
 
O n  mu l t i v a r i a t e  an a l ys i s ,  s e v e ra l  p r o gn os t i c  f a c t o r s  sh o wed  a  
t en d en c y in  o u r  s t ud y t o  i n f lu e nc e  D FS  &  O S  b u t  n on e  wer e  
s t a t i s t i c a l l y s i gn i f i c an t .   Th e  su b t yp e  o f  h i s t o l o gy i s  s een  t o  
i n f lu e n ce  bo th  D FS  an d  O S an d  th e  l es s  co m m o n in v as i v e  l ob u l a r - ,  
mix ed -  an d  sq u amou s  c a r c i n o ma  s ub t yp es  s ee m to  h av e  a  p o o re r  
p r o gn o s i s  t h an  d u c t a l  ca .  In  c o mp ar i son  t o  t h e  s t ud i e s  f rom  T r uo n g 
e t  a l ,  t h e  a ge  <4 5  yea r s ,  >2 5 % o f  no d es  p os i t i v e ,  a  m ed ia l  t u m o ur  
l o c a t i on ,  and  ER -n ega t i v e  s t a tu s  wer e  s t a t i s t i ca l l y  s i gn i f i c an t  
i nd e p en de n t  f ac to r s  o n  m ul t i v a r i a t e  ana l ys i s  a ss oc i a t ed  wi th  gr ea t e r  
LR R ,  wh ich  m e r i t ed  co ns id e r a t i on  fo r  PM R T.
1 7 , 1 9
 
 
A  su rp r i s i n g  f i n d i ng  i s  t h e  HR o f  0 .2 0  a s so c i a t ed  wi t h  p os i t i v e  
LV I .  O n e  w ou ld  exp ec t  LVI  t o  h av e  a  HR o f  >  1 .  Th e  C I  i n  t h i s  
i ns t an c e  i s  qu i t e  w id e  an d  th i s  i s  i n t e rp r e t ed  a s  a  s t a t i s t i ca l  e r r o r .  
 
T h e  p r ed o min an t  i n d i c a t i on  fo r  P MR T i n  ou r  s t ud y w as  c lo se  o r  
p o s i t i v e  ma r gi n s ,  fo l l ow ed  b y LV I  an d  h i gh  gr a d e  t u mo ur s .  Th e  o n e  
p a t i en t  wh o  d i ed  wi th i n  f i v e  yea r s  po s t  m as t ec to m y +  PMR T was  a t  
h i gh  r i s k  o f  r e l ap se  d ue  t o  N1  d i s eas e ,  H e r2  p os i t i v i t y a n d  t h e  f ac t  
t h a t  m o s t  o f  t h e  po o r  p r o gn o s t i c  f ac t o r s  w e re  p o s i t i v e  (Gr a d e  2 ,  
M F,  m ar g in s  ≤  5 mm,  EC E) .  In  ad d i t i o n ,  t h e  c he mo  re gi m e  h a d  t o  b e  
ch an ged  f ro m  FA C  t o  C M F a f t e r  3  c yc l e s  du e  t o  a  d ec r ease  i n  l e f t  
v e n t r i cu l a r  e j ec t i on  f r ac t i o n .  (Ap p en d ix  A .5 )  
 
T h e  s t r en gt h  o f  t h e  s t ud y i s  i t s  h i gh  DFS  an d  O S an d  l owe r  LR R  fo r  
b o th  t h e  N 0  and  N1  gr o u p s  co mp a r ed  t o  i n t e rn a t i o n a l  r e s ea rc h .  
( T ab l e  V I)  Th e  l i mi t a t i on  w a s  t h e  s ma l l  n u m b e r  o f  p a t i en t s ,  w h ic h  
r e s u l t ed  i n  an  un d er p o we r ed  s tu d y.  O n l y t h e  p a t i en t s  wh o  we r e  
a l i v e  an d  s een  o n  fo l l ow  u p  in  t h e  l a s t  1  –  2  yea r s  w er e  ca p tu r ed  o n  
t h e  r ad i a t i o n  o n co lo g y d ep a r t me n t ’ s  e l ec t r on i c  p a t i en t  r eg i s t r y.  
T h i s  n e ce ss i t a t ed  ex t ra  d a t a  co l l ec t i on  a v en u es  t o  b e  ex p lo r ed  t o  
av o i d  a  fo r ce d  b i a s .   
T h e  fo l l o w up  p ro to c o l  w as  no t  s t an da r d i s ed ,  an d  ea r l y b r e as t  
ca n c e r  p a t i en t s  w ere  f r eq u en t l y d i s ch ar ge d  b e f o r e  a  f o l l ow  up  
p e r i o d  o f  5  yea r s  p o s t  m as t e c to m y.   
 
T ab l e  V I  (N 0 &  N 1 )   
S e r i e s /  
A u t h o r  
n  F o l l o w 
u p   ( i n  
m o n t h s
)  
N -
S t a g
e  
L R R  
w / o   
R T ( %
)  
L R R  
W i t h  
R T ( %
)  
D F S  
w / o  
R T ( %
)  
D F S  
W i t h  
R T ( %
)  
O S     
w /
o   
R T  
( %
)  
O S  
w i t
h   
R T  
( % )  
D B C G  
8 2 c  
1 3 2  1 2 3  N 0  2 3  6  4 0  4 3  5 5  5 6  
D B C G  
( 8 2 b )  
1 3 5  1 1 4  N 0  1 7  3  6 2  7 4  7 0  8 2  
C l a r ke  1 4 2
8  
6 0  N 0  6  2  -  -  -  -  
A b i -
R a a d  
1 1 3
6  
1 2 0  N 0  -  5  -  -  -  -  
V a n  
J a a r s ve l
d   
3 6  6 0  N 0  0 . 3 %  0  %  9 0 %  8 3 %  9 0  8 0  
 
S e r i e s /  
A u t h o r  
n  F o l l o w 
u p  ( i n  
m o n t h
s )  
N -




w / o  
R T  
L R R  
w i t h  
R T ( %
)  
D F S  
w / o  
R T ( %
)  
D F S   
w i t h  
R T ( %
)  
O S   
w / o  
R T  
O S  
w i t
h   
R T  
D F C I  8 3  5 3  N 1  5  2  7 5  7 9  8 5  7 7  
G l a s g o w  1 4 1  6 3  N 1  -  -  5 4  6 3  6 8  7 6  
B r i t i s h  
C o l u m b i a  
1 8 3  1 5 0  N 1  3 3  3 3  4 9  6 3  -  -  
D B C G 8 2 c  7 9 4  1 2 3  N 1  3 1  3 1  3 1  4 4  4 4  5 5  
D B C G  
( 8 2 b )  
1 0 6 1  1 1 4  N 1  3 0  3 0  3 9  5 4  5 4  6 2  
C o s a r  9 0  6 0  N 1  1 7  3  5 2  8 2  6 2  9 0  
B u c h h o l z  1 8 9 0
2  
1 2 0  N 1  -  -  -  -  6 3  -  
C l a r k e  8 5 0 5  6 0  N 1  2 3  6  -  -  4 0  4 6  
V o o r d e c k e
r s  
4 1 9  6 0  N 1  -  -  -  -  8 6  -  
A r r i a ga t a  1 1 0 5  1 2 0  N 1  -  -  -  -  5 6  6 6  
A r r i a ga t a  1 1 0 5  2 4 0  N 1  -  -  -  -  4 0  4 6  
V a n  
J a a r s v e l d  





T h e  au th o r  r ec o m me n ds  a  s t r i c t  f o l l o w u p  p r o t o co l  t ha t  l imi t s  t he  
d i s ch a r ge  o f  pa t i en t s  w i th i n  5  yea r s  f ro m d i agn o s i s .  T h ere  i s  a  n ee d  
t o  ex p a nd  th i s  s t udy ,  b y i n c r ea s in g t he  s a mp l e  s i ze  o f  T1- 2 ,  N 0 -1  
p a t i en t s  an d  ev a lu a t i n g  t h e  1 0 ye a r  s u rv iv a l  r a t es .   
 
So  f a r  n o  t r i a l  d e d i c a t ed  t o  so l v e  t h i s  i s s u e  has  b e en  co nd u ct ed .  
T h e  Na t io n a l  Can ce r  In s t i t u t e  o f  C an ad a  C l in i ca l  T r i a l s  
G ro up M A2 5  s t ud y wa s  d es i gn ed  to  r an d o ml y a s s i gn  p a t i en t s  w i th  
1 – 3  pos i t i v e  no d es  t o  r ec e i v e  e i t h e r  l oc o - r egi o n a l  r a d io th e r ap y o r  
n o  r a d i o th e r ap y a f t e r  m a s t e c t o m y,  b u t  t h e  s t ud y w as  c l o se d  b eca us e  
o f  l ac k  o f  acc ru a l .  
 
T h e  SU PRE MO  t r i a l  ( Se l e c t i v e  U s e  o f  P o s to p e ra t i v e  Rad io th e r ap y 
A f tE rM as t e c t O m y)  i s  cu r r en t l y o n go i n g a n d w as  d e s i gn e d  t o  
ev a lu a t e  t h e  r esu l t s  o f ch es t  wa l l  i r r ad i a t i o n  i n  m an age m en t  o f  t h e  
p a t i en t s wh o  u n d e rwe nt  MR M wi th  and  wi t ho u t  n o d a l  d i se as e ,  w i t h  
o n l y  1 - 3  n o d es  b e in g  i n c l u d ed  in  t h e  s tu d y.  T h e  r e s u l t s  o f  t h i s  t r i a l  












T h e  r e su l t s  o f  t h i s  s t u d y a r e  co n s i s t en t  wi t h  r e cen t  l i t e r a tu r e  w h e re  
t h e  ro l e  fo r  PMRT  i n  ea r l y  b r ea s t  c an ce r  i s  no t  c l ea r l y  i n d i c a t e d .   
PMR T  d id  n o t  i n f l u en ce  O S  i n  t h e  T 1 -2 ,  N 1  gr o u p  o f  p a t i en t s  
a l t h o u gh  a  t r en d  i n  i m pr ov ed  DFS  f r o m PM RT  w a s  s ee n .  T h i s  
f i nd i n g  co u l d  b e  r e l a t ed  t o  t h e  s m a l l  s am p l e  s i ze  an d  t he  sh o r t  
f o l l o w -u p  t i m e  o f  5  ye a r s .   
T h e re  w as  n o  d i f f e ren c e  f ou nd  i n  OS  an d  DFS  b e t we en  N0  an d  N 1  
p a t i en t s ,  bu t  t h e  h igh  s u r v i va l  r a t e  i s  n o t ed  wh ich  i s  an  i n d i c a t i o n  
o f  s u cces s  i n  t r ea t i n g  o n co lo gy p a t i e n t s  i n  a  r e sou r ce  l i mi t ed  
co un t r y.  
T h e  mu ch  a w ai t ed  r e s u l t s  o f  t h e  S UPRE M O T r i a l  w i l l  h o pe fu l l y p u t  
an  en d  to  t h e  co n t ro v e r s y .  T h e  a u th o r  r e co mm en ds  t h a t  t h e  cu r re n t  
i nd i c a t i o n s  fo r  P MR T sh ou ld  r e ma in  b as ed  o n  p o o r  p ro gn o s t i c  
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( 2 )  Ov e r ga a r d  M ,  H an sen  PS ,  O v e rgaa r d  J ,  Ro se  C ,  An de r s so n  M ,  
B ach  F,  e t  a l .  Po s to p e r a t i v e  r ad io t h e rap y i n  h i gh - r i s k  
p r em en o p au s a l  w om e n  wi th  b r eas t  c an ce r  w ho  r ec e iv e  ad ju v an t  
ch em ot h e rap y.  Da n i sh  B r eas t  C an c e r  C oo p er a t i v e  G r ou p  8 2 b  Tr i a l .  
N  En gl  J  Med  1 9 9 7  1 0 /0 2 ;3 3 7( 1 4 ) :9 49 -9 55 .   
( 3 )  Ov e r ga a r d  M ,  N ie l se n  H M,  O v e r gaa r d  J .  I s  t he  b e n e f i t  o f  
p o s t m as t ec to m y i r ra d i a t i o n  l i m i t ed  t o  p a t i en t s  w i th  fo ur  o r  mo re  
p o s i t i v e  no d es ,  as  r ec o m me n d ed  in  i n t e r n a t i o n a l  con sensu s  r epo r t s ?  
A  su b gr o u p  an a l ys i s  o f  t he  DBC G 82  b &c  r an d o mi ze d  t r i a l s .  
R ad io th e r  O nc o l  2 0 0 7  0 3 ;8 2 (3 ) : 24 7 -2 53 .   
( 4 )  R aga z  J ,  J ac ks on  SM ,  Le  N ,  P l en de r l e i t h  IH ,  Sp i ne l l i  J J ,  B as co  
V E ,  e t  a l .  Ad ju v an t  r ad io th e r ap y a n d  ch e mo t h e r ap y i n  nod e - po s i t i v e  
p r em en o p au s a l  w om e n  wi th  b r eas t  c an ce r .  N  En gl  J  M ed  1 99 7  
1 0 /0 2 ;3 3 7 (1 4 ) : 95 6-9 6 2 .   
( 5 )  R aga z  J ,  O l i vo t t o  H A,  Sp in e l l i  J J ,  Ph i l l ip s  N ,  J ac ks on  S M,  
Wi l so n  KS ,  e t  a l .  Lo c o r eg i on a l  R ad i a t i o n  T h e r ap y i n  Pa t i en t s  Wi t h  
H igh - R i sk  B re as t  Can ce r  R ece iv i n g  Ad j uv a n t  Ch e mo th er ap y:  2 0 -
Y ea r  R esu l t s  o f  t h e  B r i t i sh  C o lu mb i a  R a nd o mi z ed  Tr i a l .  JNC I :  
Jo u r n a l  o f  t h e  N a t io n a l  C an c e r  In s t i t u t e  2 00 5  01 / 1 9 ;9 7 (2 ) : 1 1 6- 12 6 .   
( 6 )  Co s ar  R ,  Uz a l  C ,  To ka t l i  F ,  D e n iz l i  B ,  Sa yn a k  M ,  T ur an  N ,  e t  
a l .  Po s t m as t ec t o m y i r r ad i a t i o n  i n  b r eas t  i n  b r eas t  c an c e r  p a t i en t s  
w i th  T1 - 2  a nd  1 -3  p os i t i v e  ax i l l a r y  l ym p h  n od e s :  I s  t h e re  a  ro l e  fo r  
r ad i a t i o n  t h e r ap y?  Ra d i a t i o n  On co lo g y 2 0 1 1 ; 6 (1 ) : 2 8 .   
( 7 )  Bu ch h o l z  T A,  Wo o d w ar d  WA ,  D ua n  Z ,  Fa n g S ,  Oh  JL,  T e re f fe  
W,  e t  a l .  R ad i a t i on  U s e  an d  Lo n g- T e r m Su rv i va l  i n  B re as t  C an ce r  
Pa t i e n t s  Wi t h  T 1 ,  T 2  P r i ma r y T u m o r s  and  On e  to  T h r ee  Po s i t i v e  
Ax i l l a r y L ymp h  N od e s .  In t  J  R ad i a t  On c o l  B i o l  Ph ys  2 00 8  
0 7 /1 5 ;7 1 (4 ) :1 0 22 -10 2 7 .   
 
( 8 )  Ab i -R a ad  R ,  Bo u t ru s  R ,  Wan g R ,  N ie m ie r ko  A ,  Ma cd on a ld  S ,  
Sm i th  B ,  e t  a l .  Pa t t e rn s  a nd  r i s k  f ac to r s  o f  l oco re gi o n a l  r e cu r r en ce  
i n  T1 - T2  n od e  n e ga t iv e  b re as t  can c e r  p a t i en t s  t r ea t ed  wi th  
ma s t e c to m y:  im pl i ca t i on s  f o r  p os tm as t e c t o m y r a d i o t h e r apy .  In t  J  
R ad ia t  O n co l  B io l  Ph ys  2 0 11  1 1 /0 1 ; 81 ( 3 ) : e1 51 -e 15 7 .   
( 9 )  Ku n kl e r  IH ,  C an n e y P ,  v an  T i e nh o v e n  G ,  R us se l l  N S .  
E lu c id a t i n g  t h e  Ro le  o f  C h es t  Wal l  I r ra d i a t i on  i n  ‘ In t e r me d i a t e -
r i sk ’  B r ea s t  Ca n c e r :  t he  MRC/ EORTC  SU PR E MO T r i a l .  C l in  O n co l  
2 0 0 8  2 ;2 0 ( 1) :3 1 -3 4 .   
( 1 0 )  Y at e s  L ,  K i r by  A ,  C r i ch to n  S ,  G i l l e t t  C ,  C an e  P ,  Fe n t i m an  I ,  e t  
a l .  R i s k  f ac to r s  f o r  r e gi o n a l  n o d a l  r e la p s e  i n  b r eas t  c an ce r  p a t i en t s  
w i th  on e  t o  t h re e  p o s i t i v e  ax i l l a r y n o de s .  In t  J  Rad i a t  Onc o l  B io l  
Ph ys  2 0 12  0 4 /0 1 ; 82 ( 5 ) :2 09 3 -2 10 3 .   
( 1 1 )  Hø j r i s  I ,  A nd er se n  J ,  O v er gaa rd  M,  O v er gaa rd  J .  La t e  
T r ea t me nt -R e l a t ed  Mo r b id i t y i n  B r e as t  C an c e r  Pa t i en t s  Ran do m i zed  
t o  Po s t m as t ec to m y R ad io th e rap y an d  Sys t em i c  Tr e a t m ent  V e rsu s  
S ys t em i c  T re a t m en t  A lo n e .  A c ta  On co l  2 00 0  05 ;3 9( 3 ) : 35 5 - 37 2 .   
( 1 2 )  T ru o n g PT ,  B e r th e l e t  E ,  Lee  J ,  Ka d e r  H A ,  Ol i v o t t o  IA .  T h e  
p r o gn o s t i c  s i gn i f i can c e  o f  t h e  p e r cen t a ge  o f  p os i t iv e /d i s s ec t ed  
ax i l l a r y l ym p h  n od es  i n  b r ea s t  can ce r  r e cu r r en ce  an d  s u rv iv a l  i n  
p a t i en t s  w i th  o n e  t o  t h re e  p os i t i v e  ax i l l a r y l ymp h  n od es .  C an ce r  
2 0 0 5 ; 10 3 (1 0 ) :2 00 6 -2 01 4 .   
( 1 3 )  Ka t z  A ,  B u ch h o l z  TA,  T h am es  H ,  Smi th  CD,  Mc N eese  MD ,  
T h e r i au l t  R ,  e t  a l .  R ecu r s i v e  p a r t i t i o n i n g  an a l ys i s  o f  l o co re gi o n a l  
r ec u r ren c e  p a t t e r n s  f o l l o win g  ma s t e c to m y:  i m pl i c a t i on s  fo r  
ad ju v an t  i r r ad i a t i on .  In t  J  R ad i a t  On co l  B io l  Ph ys  2 0 01  
0 6 /0 1 ;5 0 (2 ) :3 9 7- 4 03 .   
( 1 4 )  Vo o rd ec ke r s  M,  Vi nh - Hu n g V ,  Va n  d e  S t e en e  J ,  Lam o t e  J ,  
S t o r m e G .  Th e  l ym p h  n od e  r a t i o  a s  p ro gn o s t i c  f a c t o r  i n  n o d e -
p o s i t i v e  b r ea s t  c an ce r .  R ad i o t h er ap y a n d  O n co l o g y 2 0 0 4  
3 ;7 0 (3 ) : 22 5 -2 30 .   
( 1 5 )  v an  d e r  Wal  BC H,  B ut ze l aa r  R MJM ,  v an  d e r  M ei j  S ,  
B o e rm ee s t e r  MA .  Ax i l l a r y l ym p h  no d e  r a t i o  an d  t o t a l  n um b er  o f  
r em o v ed  l ym p h  no d es :  p r ed i c t o r s  o f  su r v iv a l  i n  s t a ge  I  a nd  I I  b re as t  
ca n c e r .  E u ro p ean  Jo u rn a l  o f  Su r g i c a l  O n c o lo g y ( E J SO )  2 0 0 2  
8 ;2 8 (5 ) : 48 1 -4 89 .   
( 1 6 )  Sm i t h  B D ,  Smi th  GL,  H a f f t y B G .  Po s t m as t ec to m y R ad i a t i on  
an d  Mo r t a l i t y i n  Wo me n  Wi t h  T1 - 2  No d e - Po s i t iv e  B rea s t  C an c e r .  
Jo u r n a l  o f  C l in i ca l  On co lo gy  2 0 0 5  Ma rc h  0 1 ; 23 (7 ) : 1 4 09 -1 4 19 .   
( 1 7 )  T ru o n g PT ,  O l i vo t to  IA ,  Ka d e r  HA ,  Pan ad es  M,  Spee r s  C H,  
B e r t h e l e t  E .  Se l ec t i n g  b r e as t  can c e r  pa t i e n t s  w i th  T1 - T2  t u mor s  an d  
o n e  t o  t h r e e  p os i t i v e  ax i l l a r y n o d es  a t  h i gh  po s t m as t ec tom y 
l o co r eg io n a l  r e cu r re n ce  r i sk  fo r  ad j u van t  r ad io t h e r ap y.  
In t e r n a t i on a l  Jo u r na l  o f  R ad ia t i o n  O nco lo gy* Bi o l o gy* Ph ys i c s  2 00 5  
4 /1 ;6 1( 5 ) :1 3 3 7 -1 3 47 .   
( 1 8 )  Ka t z  A ,  S t ro m E A,  B uc hh o l z  T A,  T he r ia u l t  R ,  S in g l e t a ry  SE ,  
Mc Ne es e  M D.  T h e  i n f lu en c e  o f  p a th o lo g i c  t u m o r  ch a r ac t e r i s t i c s  o n  
l o co r eg io n a l  r e cu r re n ce  r a t e s  f o l l o win g ma s t e c to m y.  In t  J  R ad i a t  
O n co l  B io l  Ph ys  2 00 1  0 7 /0 1 ; 50 (3 ) :7 35- 7 4 2 .   
( 1 9 )  T ru o n g PT ,  Wo o d wa rd  WA ,  T h ame s  H D,  R agaz  J ,  O l i vo t to  IA ,  
B u ch ho lz  T A .  Th e  Ra t io  o f  Po s i t i v e  t o  Ex ci s ed  N o d es  Ide n t i f i e s  
H igh - r i sk  Sub s e t s  an d  R ed u ces  In t e r - In s t i t u t i o n a l  D i f f e r en c es  i n  
Lo c o r e g i o n a l  Re cu r re n c e  R i s k  Es t im a te s  i n  B re as t  C an ce r  P a t i en t s  
Wi t h  1– 3  Po s i t i v e  N o d es :  An  A n a l ys i s  o f  P ro sp ec t i v e  D a t a  Fr o m  
B r i t i s h  Col u mb i a  an d  th e  M.  D .  An de r so n  C an ce r  C en te r .  
In t e r n a t i on a l  Jo u r na l  o f  R ad ia t i o n  O n co lo gy* Bi o l o gy* Ph ys i c s  2 00 7  





























A)  ADDITIONAL RESULTS  
  
1 )  D E SCR IP T IV E  DAT A 
a .  A ge  d i s t r i bu t io n  Sca t t e r  p l o t  
b .  A ge  H i s t o gr a m 
c .  T u m ou r  s i ze s  H i s togr a m  
d .  T - s t a ge  p i e  ch a r t  
e .  N -s t age  p i e  ch a r t  
f .  H is to lo gy p i e  ch a r t  
2 )  C OM PAR AT IV E DAT A 
a .  R T vs .  No  R T in  N1 - Di se as e  
i .  H is to gr am s :  
PMR T  an d  m ar g i n s  
PMR T  an d  LV I  
PMR T  an d  T - St a ge  
PMR T  an d  G r ad e  
PMR T  an d  C a  i n  s i t u  
PMR T  an d  ER  s t a t u s  
PMR T  an d  H e r2 n eu  s t a t us  
PMR T  an d  En do c r in e  t r e a t m ent  
 
b .  N 0  v s .  N 1  in  Wh o le  g r o u p  
i .  A ge  –   B ox  p lo t  
i i .  T u m ou r  s i ze  –  Box  p lo t  
3 )  U NIV A RIA T E A NALY S IS  
a .  D FS  
b .  O S 
4 )  MU LT IVA R IA T E  AN A LY SI S  
a .  D FS  
b .  O S 
5 )  D E T AILS  O F N 1  P AT IE N T S WH O  REC E IV E D PMRT 
6 )  SA MP LE  S IZ E  C ALC U LAT IO N   
 
B) ETHICS APPROVAL LETTERS 
C) PROTOCOL APPROVAL LETTER 
D) INSTRUCTION TO AUTHORS (SAJGO) 








































 a )  Th e  s c a t t e r  p l o t  d e mo ns t r a t e s  a  w ide  d i s t r ib u t io n  o f  ages  i n  
t h e  c oh o r t  
 
 
b )  T h e  h i s to gra m s h o ws  th a t  b r ea s t  c an ce r  i s  p r e do m in an t l y a  

















































c )  Th e  h i s t o gra m o f  t u mo u r  s i z e s  sh ow s  a  be l l - s h ap e d  cur v e  fo r  T1  
–  T2  s i ze  b r eas t  c an ce r s  i n  t h i s  co h o r t .  
 
 
d )  T h e  p i e  ch a r t  o f  T - s t ages  sh ow s  a  p r e d o mi n an c e  o f  T2  b r ea s t  
ca n c e r s  i n  t h e  c oh or t .  Th i s  co r r e l a t es  w i th  mo s t  i n t e r na t io n a l  








e )  Th e  p i e  ch a r t  o f  N -s t ages  sh o ws  a  we l l  b a l an ced  d i s t r i b u t i on   
 
 
f )  Th e  p i e  ch a r t  o f  h i s t o l o g y s u b t yp es  co r re l a t e s  w i t h  t h e  w e l l  
kn o wn  fa c t  t h a t  du c t a l  c a r c in o m a i s  t h e  mo s t  co mm o n l y f o un d  
















2 )  C OM PARA T IV E DA T A 
 




A l l  p a t i en t s  w i th  po s i t i v e  ma r gi ns ,  r ec e i ve d  PM R T and  mo s t  
p a t i en t s  w i th  n e ga t i v e  m ar g in s  d i d  no t ,  a l t ho u gh  th e r e  wer e  f ac t o r s  






LV I  p l a yed  a  ro l e  i n  de c id i n g o n  PMRT .  LV I  i s  a  kno wn  p o o r  




T h e r e  w ere  m o re  T2 N 1 p a t i en t s  t ha n  T 1 N1  p a t i en t s  bu t  t h e  T - s t a ge  
















O n e  ca nn o t  d r aw s ign i f i ca n t  co n c lus io n s  f ro m a bo v e  2  h i s to gr am s  
ex c ep t  t h e  f i n d i n g t h a t  s t ro n gl y E R  p os i t i v e  p a t i en t s  d id  n o t  





T h e  H er2 n eu  s t a tu s  w as  po or l y r ep o r t ed  bu t  a  n ega t iv e  s t a t us  w as  
s ee n  a s  a  po s i t i v e  p r o gn o s t i c  f ac t o r  an d  no  He r2  n e ga t i v e  p a t i en t s  














A  B ox  p lo t  o f  age  d i s t r i b u t i on s  i n  t h e  N 0  and  N1  gr o u p ,  ca l cu l a t ed  
b y t h e  t wo  t a i l e d  u n p a i red  t  t e s t ,  s h ow s  n o  s t a t i s t i ca l l y s i gn i f i can t  









A  B ox  p lo t  o f  t u mo u r  s i z e  i n  t h e  N 0  an d  N 1  g r o u p ,  ca l c u l a t ed  b y 
t h e  t w o  t a i l ed  u np a i red  t  t e s t ,  s ho ws  no  s t a t i s t i ca l l y s i gn i f i can t  






SE C T ION 3  –  UN IV AR IA TE  ANA LY SIS  
 
a )  D i seas e  Fre e  S u r v iv a l  
FA C T OR S P- V ALU E  
A ge  . 8 2 5  
S i ze   . 7 9 9  
T  . 0 7 7  
N  . 1 1 0  
M ar gi n s  . 7 0 4  
H i s to lo g y  . 0 8 6  
LV I  . 5 6 7  
G ra d e  . 2 4 3  
M F . 1 5 5  
E R  . 5 6 2  
R T . 6 3 6  
C h emo . 5 0 7  











b )  Ov er a l l  Su r v iv a l   
FA C T OR S P- V ALU E  
A ge  . 5 6 7  
Si ze   . 9 9 3  
T  . 0 1 8  
N  . 3 7 9  
M ar gi n s  . 1 9 1  
H is to lo g y  . 1 9 2  
LV I  . 5 6 1  
G ra d e  . 1 2 6  
M F . 4 4 1  
E R . 2 3 7  
R T . 4 3 3  
C h emo . 8 3 0  
















SE C T IO N 5  -  MU LT IV AR IA T E A NA LY SIS  
a )  D i seas e  Fre e  S u r v iv a l   
FA C T O RS HR LO WE R  
9 5 % C I  
LI M IT  
U PPE R 
9 5 % C I  
LIM IT  
P -V A LU E  
N  4 . 70 7  . 6 52  3 3 .9 90  . 1 25  
S i ze s  2 . 16 2  . 3 24  1 4 .4 40  . 4 26  
LV I  . 9 30  . 1 02  8 . 48 0  . 9 49  
E R STA T U S . 7 99  . 1 38  4 . 63 5  . 8 02  
G R ADE S 4 . 54 3  . 4 30  4 7 .9 56  . 2 08  
HIST O  4 . 65 9  . 5 65  3 8 .3 94  . 1 53  
M AR G IN 2 . 80 5  . 2 36  3 3 .3 59  . 4 14  
A GE S . 7 38  . 1 07  5 . 06 3  . 7 57  
M F  2 . 87 7  . 4 39  1 8 .8 69  . 2 71  
R T . 3 59  . 0 39  3 . 33 4  . 3 68  
C H E MOT . 5 20  . 0 54  5 . 00 9  . 5 71  
 
b )  O v er a l l  S ur v i v a l   
FAC T O R S H R LO WE R  
9 5 % C I  
LI M IT  
U PPE R 
9 5 % C I  
LI M IT  
P - VA LU E  
N  1 . 2 6 9  . 1 76  9 . 1 5 2  . 8 13  
LV I  . 1 9 5  . 0 12  3 . 1 9 4  . 2 52  
M F 1 . 7 5 0  . 1 87  1 6 .3 75  . 6 24  
R T 1 . 2 1 9  . 1 75  8 . 5 0 6  . 8 41  
S i ze s  1 . 7 7 4  . 2 66  1 1 .8 52  . 5 54  
E R STA T U S . 3 3 0  . 0 37  2 . 9 8 9  . 3 24  
GR AD E S . 4 8 1  . 0 40  5 . 8 0 0  . 5 64  
H IST O 1 . 0 2 5  . 1 02  1 0 .3 14  . 9 83  
MA R GIN  . 0 0 0  . 0 00  .  . 9 89  
A G E S 3 . 5 8 2  . 4 14  3 1 .0 13  . 2 47  












S E C T IO N 5  -  SU MMA R Y  O F T 1 - 2 , N1  PA T IE N T S WIT H  PMR T 
 Pa t i e n t 1  Pa t i e n t 2  Pa t i e n t 3  Pa t i en t 4  Pa t i en t 5  P a t i en t 6  
S IZ E ( m m)  2 5  1 8  3 5  1 7  4 5  1 5  
M AR G IN S  2  2  1  0  0  1  
H IST O  2  1  1  1  1  3  
E C S  n / r  1  n / r  n / r  0  0  
LV I  0  0  0  1  1  1  
G R ADE  1  1  2  2  3  2  
M F  0  0  0  0  1  1  
E R  2  2  2  0  0  2  
H E R2  n / r  n / r  n / r  0  0  3  
FR AC T IO NS  2 3  2 1  2 1  1 6  2 0  1 6  
D O SE/ #  2 G y  2 . 15  2 . 1 5  2 . 6 5  2  2 . 65  
C H E MO  FAC  x 6  FA C  x 6  FA C  x 6  FA C  x 6  FA C  x 6  FAC  x 6  
O V ER A LL 
S UR V IVA L  
>  5 yr s   >  5 yr s   >  5 yr s   >  5 yr s   >  5 yr s   >  5 yr s   
 
 Pa t i e n t 7  Pa t i e n t 8  Pa t ie n t 9  Pa t i en t 1 0  Pa t i e n t 11  Pa t i en t 1 2  
SIZ E ( mm )  2 2  1 6  3 0  3 6  3 5  4 3  
MA R GIN S  2  2  1  1  1  1  
H IS T O  1  1  1  1  1  1  
E CE  n / r  1  0  n / r  1  1  
LV I  1  1  0  1  1  1  
G RAD E  3  3  1  2  2  2  
M F  0  1  1  0  1  0  
E R  0  2  2  2  2  0  
H E R2  2  3  n / r  n / r  2  0  
FR A C T IO N S  2 1  2 1  1 6  2 5  2 0  1 6  
D OSE /#  2 . 15 Gy  2 . 15 Gy  2 . 6 5 G y  2  2 . 35 Gy  2 . 6 5 G y  
C HE M O  CM F x 6  A C x  4  0  C M F x 6  FA C x 3  +  
C M F x 3   
FA C  x  6   
O VER A LL 
SU R VIV A L  
>  5 yr s   >  5 yr s   >  5 yr s   >  5 yr s   5 7 m on th s   >  5 yr s   
 
GE NE R AL  G UIDE  
N ega t i v e / NO =  0  
 Po s i t i v e / YE S  =  1  
 
E R :  
    N ega t iv e  (0  –  2 /8 )  =  0  
   I n t e r m ed ia t e  ( 3  –  5 / 8 )  =  1  
    Po s i t i v e  (6 -8 /8 )  =  2  
 
M AR G IN S:  
    5 mm  =  0  
     0  ≤  5 m m  =  1  
  0 m m/ in v o l v ed  =  2  
 
H IST O :  
      Du ct a l  =  1  
     Lo b u l a r  =  2  
       Mix ed  =  3  
     Sq u a mo us  =  4  
 
C HEM O :  
     N on e  =  0  
      C A F =  1       
   C MF =  2  
  AC  =  3  
( E x .  1 . 6  =  C AF  X  6  c yc l e s )  
 




SE C T IO N 6  -  SA MP LE  SIZ E  CA LC ULAT IO N  
 
T h i s  i s  a  su rv i v a l  s t ud y w h i ch  i s  ex p ec t e d  t o  b e  u n d e r pow e re d  
b e ca us e  o f  t h e  s ma l l  d i f f e r en c e  i n  su rv i v a l  s een  i n  t h e  l i t e r a tu r e  
b e twe en  N0  & N 1 d i s eas e  a nd  i t  h a s  a  s ma l l  s a mp l e  s i ze .  
A  po w er  a na lys i s  was  p e r fo rm ed  fo r  a  t w o- sa mp l e  co m p a r i so n  o f  
p r op o r t i on s  fo r :   
a )  N0  wi t ho u t  RT  vs .  N1  wi t h o u t  R T 
b )  N0  w i th  R T vs .  N 1  w i th  R T 
Fr o m  ex t en s i ve  Li t e r a tu re  r ev i e w i t  wa s  s ee n  t h a t :  
1 .  T h e  N0  wi th ou t  R T gro u p  h as  a  m ean  5 yea r  su rv iv a l  o f  6 2 . 5%   
2 .  T h e  N1  wi th ou t  R T gro u p  h as  a  m ean  5 yea r  su rv iv a l  o f  6 0 % 
3 .  N 0  w i th  R T gr o u p  h a s  a  me an  5 ye a r  su r v i va l  o f  69 % 
4 .  N 1  w i th  R T gr o u p  h a s  a  me an  5 ye a r  su r v i va l  o f  66 .7 %  
 
T h e  ca l cu l a t i o n  
 
a )  T es t  Ho:  p 1  =  p 2 ,  wh e r e  p 1  i s  t h e  p ro p or t i o n  o f  su rv iv o r s  a f t e r  5  
ye a r s  i n  N 0  d i s ease  w i th ou t  R T ( n1  =  3 0 )  a nd  p 2  i s  t h e  p r o po r t i o n  
o f  s u rv i vo r s  a f t e r  5  ye a r s  i n  N1  d i s ease  wi th ou t  R T ( n2  =  2 2 )   
 
A s su m pt i on s :  
 
        a l p h a  =    0 . 05 0 0   ( t wo - s id ed )  
        p1   =    0 . 6 2 50  
        p2   =    0 . 6 0 00  
n 1   =        30  
        n2  =        22  
        n2 / n 1  =      0 .7 3  
 




b )  T es t  H o:  p 1  =  p2 ,  wh er e  p 1  i s  th e  p ro p o r t i on  o f  su r v iv o r s  
a f t e r  5  yea r s  i n  N0  d i s ease  wi t h  RT ( n =6 )  an d  p2  i s  t h e  
p r op o r t i on  o f  su r v iv o r s  a f t e r  5  yea r s  i n  N1  d i s e as e  w i th  R T 
( n= 12 )   
 
A s su m pt i on s :  
a l p h a  =    0 . 05 00   ( tw o -s id ed)  
        p1  =    0 . 6 9 00  
        p2   =    0 . 6 6 70  
n 1   =        6  
        n2   =       1 2  
        n2 / n 1  =      2 . 0 0  
 
 
b)  R es u l t :  Po w e r  =  0 . 01   
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GYNAECOLOGICAL ONCOLOGY (SAJGO) 
In t r od u c t i on :   
T h e  SA JG O  a i m s  t o  b e  t h e  p r i m e  j o u rna l  o n  wo m en ’  s  ca nc e r  fo r  
l o c a l  h e a l t h  c a r e  wo r ke r s  an d  gyn ae co l o gi s t s ,  fo cu s i n g  on  a l l
a s p e c t s  o f  ca n c er  p r e v en t i on ,  d e t ec t i on ,  d i agn o s i s  a nd  t r e a t m en t .
T h e  SA JG O  i s  a l so  a  sp e c i a l i s t  j ou r n a l  ca t e r in g  fo r  su b - sp ec i a l i s t
g yn ae co lo gi c  o n co lo g i s t s ,  f o r  o th e r  sp ec i a l i s t s  w i t h  a  s p ec i f i c
i n t e r e s t  i n  b r ea s t  an d  g yn a ec o l o g i c  c an c e r ,  i n c l ud i n g m ed i c a l
o n co lo gi s t s ,  r ad i a t i o n  o nc o l o g i s t s ,  s u rgeo n s ,  r ad i o l o gi s t s ,
p a th o lo g i s t s ,  ge n e t i c i s t s ,  s pec i a l i s ed  n u r s e s  an d  r e sea r ch  s c i en t i s t s .
D o cu men t  r eq u i r emen t s :  
P l ea se  i n c lu d e  t h e  fo l l o wi n g d o cu me nt s  wi th  yo u r  su b mis s i o n :  
• A  cov e r  l e t t e r  a s  a  s up p l em en ta r y f i l e  w i t h  t h e  f o l l o win g:
1 .  Su r n a m es ,  i n i t i a l s  an d  qu a l i f i ca t i o n s  o f  a l l  au t ho r s  i n  
t h e  co r r ec t  s e qu en ce  
2 .  Fu l l  co n t a c t  d e t a i l s  o f  co r re sp on d in g a u th o r :  T i t l e ,  f i r s t  
n a me ,  su rn am e,  e -ma i l  add res s ,  mo bi l e ,  o f f i ce  an d  f ax  
n u m b er  an d  po s t a l  a d d res s .  
3 .  D ec la r a t i o n  on  co p yr i gh t  a nd  o r i g i n a l i t y  o f  p ap e r  a nd  
ac kn o wle d gem en t  o f  an y t h i rd  p a r t y  so u r ce s  ( r e fe r en c es  
an d  i ma ge s )  ex em pt in g t h e  au th o r ( s ) ,  j ou rn a l  a nd  
p u b l i sh e r  o f  p l a gi a r i s m.  
4 .  D ec la r a t i o n  r e ga r d in g  au t h o r sh i p  
5 .  E th i c s  c o m mi t t ee  ap p ro v a l  
6 .  C on f l i c t s  o f  i n t e r e s t  
• C on f l i c t  o f  i n t e r es t  a nd  fu n d in g  s t a t em en t s .
• Ma n u s cr ip t  wh ic h  sh o u ld  co n t a i n  a  t i t l e  p age ,  a bs t r a c t ,  t ex t
an d  r e f e re n c es .  I t  m a y a l s o  co n t a i n  t ab l es  an d  f i gu r e s ,
ac kn o wle d gem en ts  a n d  a  fo o t  no t e  pa ge .
A b s t r a c t  
T h e  ab s t r ac t  ma y b e  s t ru c tu r ed  wi t h  t h e  h ea d in gs  B a ck gr o u n d ,  
Me t h od s ,  R esu l t s ,  an d  Co n clu s i on s  (25 0 - wo rd  l i mi t )  o r  u n s t r u c tu r ed  
( 2 00 -wo r d  l i mi t ) .  In c lu d e  u p  t o  1 0  ke y w o r d s ,  s e p a r a t e  f r o m  t h e  
ab s t r ac t   
T ex t  
T h e  bo d y o f  t h e  a r t i c l e  mu s t  n o t  ex ce ed  35 0 0  w o rds .  T he  E d i to r  
r e s e rv e s  t h e  r i gh t  t o  sh o r t en  and  s t y l i s e  an y ma t e r i a l  a ccep t ed  f o r  
p u b l i ca t i o n .  A uth o r s  a re  s o l e l y  r e sp on s ib l e  fo r  t h e  f a c tu a l  accu ra cy o f  
t h e i r  w or k .  
T h e  ma n us c r i p t  m us t  b e  i n  En g l i sh ,  sh o u l d  b e  i n  MS Wo r d  an d  f o l l o w 
t h e  Van c ou v er  s t y l e .  Ab b re v i a t i o ns  an d  ac ro n yms  sh ou ld  b e  d e f i n ed  o n  
f i r s t  us e .  Pa ge s  sh o u ld  b e  n u mb er ed  co n s ecu t iv e l y  p r e f e rab l y  wi t h  
s e c t i o ns  fo r  i n t ro du c t io n ,  m a te r i a l s  an d  me th od s ,  r e su l t s ,  d i s cu ss io n ,  
ac kn o wle d gem en ts  f o l l o w e d  b y r e f e r en ce s .  
T ab l e s  an d  Fi gu re s  
A r t i c l e s  a r e  l i mi t ed  t o  a  m ax i mu m o f  7  i n se t s  ( t ab l e s  a nd  f i gu re s  
co mb in ed )  an d  50  r e fe r en c es .  
Wr i t t en  p e r mi s s i on  f r o m th e  au t h o r  o r  co p yr i gh t  h o l d e r  mu s t  b e  
su b m i t te d  f o r  r ep r in t  o f  p r ev i ou s l y p u b l i s h ed  f i gu r e s  o r  t a b l es .  
D o n ’ t  pu b l i sh  o th e r  a r t i c l e s .   Fi gu r es  sh o u ld  b e  s a ve d  a s  h i gh  
r e s o lu t i o n  ( 30 0  dp i )  j p e g  f i l e s . T ab l e s  sh o u l d  b e  c on s t ru c t ed  i n  MS 
Wo r d . G r ap hs  ca n  be  co p ied  f r o m MS  Ex ce l  an d  pa s t e d  i n  th e  
d o cu m en t .  
Fo r  l a rge ,  i n t r i ca t e  g r ap h s ,  t h e  c oo r d in a t es  a nd  g ra p h s  mu s t  b e  
p r ov id ed  as  s e p a ra t e  M S Ex c e l  f i l e s  an d  up l o ad ed  as  su p p l e me nt a ry  
f i l e s . T ab l e s  a nd  f i gu r e s  can  b e  i n  t h e  t ex t  a t  t h e  r e l ev an t  p l ace .   
La r ge  t ab l es  ( l an d sc ap e  A 4 )  an d  p h o t ogra p h ic  i ma ge s  a r e  b e s t  
s a v ed  a s  s ep a r a t e  su p p l e men t a r y  f i l e s .  P l ea se  n u mb e r  th em  
ap p ro p r i a t e l y.  
Fi gu re s  an d  ph o t o gr a p hs  sh o u ld  b e  o f  h i gh  qu a l i t y  w i t h  symb o l s ,  
l e t t e r s  o r  nu mb ers  c l ea r  en o u gh  an d  l a r ge  e n o u gh  to  r e ma i n  l eg i b l e
a f t e r  r ed u c t i on .  E ach  f i gu r e  m us t  h av e  a  s e pa ra t e  s e l f - ex p l an a t o ry
l egen d .
Ti ps  o n  ho w  t o  p re pa re  y o ur  ma nus c r i p t   
1 .  T h e  su b mis s io n  m us t  b e  i n  U K En gl i sh ,  t yp ed  in  Mi cr os of t  
Wo r d  w i th :  n o  do u b l e  sp aces  a f t e r  t h e  f u l l  s t o ps ,  do u b l e  
p a ra gr ap h  s p ac in g ,  fo n t  s i z e  1 2  an d  f on t  t yp e  T i mes  N ew 
R o m an .  
2 .  A l l  au t h o r  d e t a i l s  (Fu l l  n am es ,  q u a l i f i ca t i o n s  an d  a f f i l i a t i on )  
mu s t  b e  p r ov id ed .  
3 .  T h e  fu l l  co n t ac t  d e t a i l s  o f  c o r r e sp o n d in g au t ho r  ( t e l ,  f ax ,  e -
ma i l ,  p os t a l  a dd r ess )  mu s t  b e  o n  t h e  m a n u sc r ip t .   
4 .  T h e re  m us t  b e  an  ab s t r a c t  a nd  k e yw o r d s .  
5 .  R ef e re n c es  mu s t  b e  s t r i c t l y i n  V an co uv e r  fo rm at .  (R e f e ren c e  
n u m b er s  i n  t h e  t ex t  mu s t  b e  s t r i c t l y n u me r i ca l  an d  b e  t yp ed  i n  
su p e r sc r ip t ,  n o t  i n  b ra ck e t s  an d  mu s t  b e  p l ace d  A FT E R  th e  
fu l l  s t o p  o r  co mm a. )  
6 .  A l l  n u m ber s  b e lo w  t en ,  w i th o u t  p e r ce n t ages  o r  un i t s ,  m u s t  b e  
wr i t t en  i n  w o rd s .  
7 .  Fi gu re  n u mb e r s :  A rab i c  nu mb er in g  
8 .  T ab l e  n u mb er s :  Ro ma n  nu mb er in g  
9 .  A b b rev i a t i o n s :  T h es e  s ho u l d  be  s p e l t  o u t  wh en  f i r s t  us ed  i n  
t h e  t ex t  an d  t h e rea f t e r  us ed  c on s i s t en t l y .  
A s  p a r t  o f  t h e  su bmi s s io n  p ro ces s ,  au t ho r s  a r e  r eq u i r ed  t o  ch ec k  o f f  
t h e i r  su b mi s s i o n ' s  co mp l i an c e  wi th  a l l  o f  t h e  fo l l o wi n g i t em s ,  an d  
su b m is s i on s  m a y b e  r e t u rn ed  t o  a u t hor s  t ha t  do  n o t  ad h e re  t o  t h e se  
gu id e l i n es .  
1 .  T hi s  wo r k  i s  o r i g i na l  an d  a l l  t h i rd  p a r ty  c o n t r i bu t io ns  
( i m ages ,  i d e as  an d  r e s u l t s )  h av e  b een  d u l y  a t t r i b u t e d  t o  t h e  
o r i g i n a t o r ( s ) .  
2 .  Pe rm i ss io n  t o  pu b l i sh  l i cen sed  m at e r i a l  ( t ab l e s ,  f i gu r e s ,  
gr ap h s )  h as  b e en  o b t a in ed  and  t he  l e t t e r  o f  ap p ro v a l  a nd  p ro o f  
o f  p a ym en t  fo r  ro ya l t i es  h av e  b ee n  sub mi t t ed  a s  
su p p l e me nt a ry  f i l e s .  
3 .  T h e  su b mi t t i n g/ co r r e sp o nd i n g a u th o r  i s  d u l y au th o r i s ed  t o  
h e re wi t h  a s s i gn  c op yr i gh t  t o  t h e  SA JG O .  
4 .  A l l  co - au th or s  h ave  m a d e  s i gn i f i c an t  c o n t r i b u t io ns  t o  t h e  
ma n u sc r ip t  t o  qu a l i f y a s  co - au th or s .  
5 .  E th i c s  c o m mi t t ee  ap p ro v a l  h as  b ee n  ob t a in e d  f o r  o r i g i n a l  
s t u d i es  an d  i s  c l e a r l y s t a t e d  i n  t h e  me th o do l o g y.  
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